




The ICP Flow Cytometer 



Precision and 
simplicity of operation 


Ortho Instruments announces the ICP Flow C>tometer 
— a unique flow c)tomelr) instrument with high 
numcncal aperture arc lamp illumination Use of a high 
power HBO 100 mercury lamp has the adsantage of 
providing fluorescence excitation at wavelengths — and 
with optical filter combinations — which are familiar to 
the fluorescence microscope user 

The Kohler illumination optics and the large nu 
mtrical aperture over which the fluorescence emissions 
arc collected — achieve great precision cv cn with cells in 
which the DNA is irregularl> distributed Measurement 
of DNA content of cells and even individual chromo 
somesismade possible b\ thercad> availabilil> ofhighh 
specific and stoichiometric djes for DNA Two fluores 
ccnce detectors permit correlated measurements of two 


djes For example simultaneous measurement of per 
cell DNA and protein content A large choice of d)es 
and staining techniques for v arious cellular constituents 
IS available 

TTie Ortho ICP Flow C>tometcr can be obtained 
IS a stand alone flow c>tometnc anal>-zcr or can be 
combined in modular fashion with the Ortho laser 


illumination sjstems . 

For further information contact the Research 


In 


strumenls Division 


ORTHO INSTRUMENTS 

Wesfwooa Ma« (KWn 












THE JOURNAL OF CLINICAL CYTOLOG\ 


Volume 24 *1980 




Copyright ©logo[, 


’y"»^ Internal, 


''nnalAcade, 


■"’J'ofCyto/ogj. 


^^EW@y 


□ 


a 

UU 


THF JOURNAL OF CLINICAL CA T O L O G A’ 


Volume 24 


January February 1980 


Numt 


Contents 


Editorial 


Thm Needle Aspirahon Biopsy 
Leopold G Koss M D F I A C 
flroiu Ncu YorL USA 


Diagnostic Cytology 

Cytolopic Dvagnosi^oUntfa ycoU lcuUf H emoffh a ee-in a Neon ate 
I’elcrG Bcrnad MD and (’nscillJ D Taf{ MD 
Bostciu Atasswf/u^ens USA 


Ne«dl< AspiraUon ol Metastatic Melanoma 

Moshc Friedman MD Htbe For^ionc M D and Vilasini Shanbhap MD 
fid/ii/o V.u )orl. USA 


Diflcrenlul Diagnosis ol MaliRnanl Lymphomas by Im print (Oto logy 

Marcia K Fcinl«f>, PS C T (ASCP) AmbatC Bhaskar MD and Patricia Bourne 

n T (ASa’i 

kin/ii fir A u ) ifJ* UbA 


Din<^nostic Cytology Case Reports 


Cytologic Monitoring of Cerebrospinal Fluid in the Treatment of fiisltocylic Lymphoma 
Ins olv ing jbe Centra} Ners oi/s S> stem 

JvUR Mayer C T tASCP> C M I A C andCarohnU Uaison M D 
\ u \ork USA 


Urinary Cytology In Endomctriosiso/the Blad/er 

MD MIAC M J \rrtionSmirh M D IhD andU.ll.amI / 

TraWr ID FI AC 

K' /i' 'if li'xi'u US \ 



Vaginal Parasilosis 

^'F “f=SJra.ja MD FI AC Madhura Para,Far B Sc and 
JosephineKhoUianalia BSc 
Bombay India 


Stronguhides stcrcorahs m Papanicolaou Stained Smears of AsciUc Fluid 

Alejandra Avagnma MD Boris E^ner MD Roberto M lotti MD and Ricardo 
Re M D 

Buenos Aires Argcnttna 


Diagnosis of Strongylaidts stcrcorahs in Sputum Cytology 

Taishme iVang M D Cesar V Reyes M D SalinderKathuna M D andGienl 

Slrmden C T (ASCP) 

Hines i/hnois USA 


Experimental Cytology 

The Morphometry of the Sudan III Positive Granules m the Cytoplasm of the Human 
Amniolic Epithelium 

SeishiYoshimura MD loshioNishimura MD andYoshinobuYosbda MD 
MI AC 

Kvoto and Ohtsti /opan 


Technical Notes 

Studies of the Distribution o( Abnormal Cells m Cytologic Preparations 1 Making the 
Smear with a Wooden Spatula 

Carlos A Rubio M D FI AC YconneKock R A and Kenneth Berglund Ph D 
Stockholm Sweden 


Es trogen Recep^r Anal;v sis on Needle Aspirates from Human Mammary Carcinoma 
Claes Silfversward M D and SolveigHumla T A 
Stockholm Slit den 


Abstiacts 

Jl^merican Society of Cy tology 27lh Annual Scientilic Meeting 



Letters to the Editors 


Human Pap.lloma Virus Infechon al lha Ularine C.rwx 

CarolMonnM Sc anil AlexanderMeiwk MD HAC 

Qncbic Qi/rlfc Canada 


The Presence of Masl Cells in Eosinophilic Pleural Ertusions 

TadaoK Ubayastu MT CT CMIAC Taheliil-oTsunashima M D Ph O 
Shigeaki Ohnishi M D MichikoFukuda MT CT C T IIACI NaoyuLi Kasai 
M T and 'i a^uo Muwno M D Ph D 


Clinical C>lopalhoIopy for PathoIoRisls^PoslBraduale Course 

Thp 21't Pos[>.rJdu3lc In&tilu(c for Pathologists m Clinical C> topalholopv uill be giicn at The Johns 
Univin,ii\ School of Vlrdianpaod The Johns ffoplkjos Hospital Dallimorc Maryland April 14 25 1 
full iiso isceV. program is designed forpalhoJops i ishoarccertified (or qualified) by the American Boa 
iholop. d’Al or Us iCUcmatiotul cquis alems 

The course I'I'J provide an intensive refrrshern all aspects of the field of clinical cytopathoJoRV ssith 
voted to newer techniques specialprc’WemsandftwnJ applications Topics will be covered in lectures 
in small iniormalconfcrencrsand discussed over the microscope with the faculty Self instructional ma 
be available torcxammalionateach individuaf s pace A set of slides vvith fc>t vviH be sent on loan toe. 
cipant for hone $ udy dunng March and Apn! Wore the institute The course is approv ed for 120 ere 
inA.M\cj rgory 1 andwdlbegnminEnglish 

Application should be made be/oT Marrfi 7 fosj Rvr details wnie John K Frost M D 610 P 



_ SHAIVIDOiy^ 

Varistain 24 
Slide Stainer 

Largest capacity bench model slide stainer 


f w # >*'“ 


mj 




) l: 1 



11 ^' 


o * 


• Flexible programs for 
any stain or staining 
procedure 


• Short immersion times 
as fast as 1 second 


> Running water at one 
or more positions 


• Easy to use 


9 Modular construction 
simplifies service 


# Special carrier available 
for transfer of slides to 
Shandon Autoslip 
coversiipping machine 


I Scientific InstTumenls Oiviscn 
. Plantation Holdings^roup 


Contact Shandon Southern Instruments Inc 515 Broad Street 
Sewickley PA 15143* Phone 412/741-3400 
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Editorial 

Thin Needle Aspiration 
Biopsy 

The dishngujshcd British medical publication The 
LfwcCt recently carried a thought provoking article 
on the subject of thin needle aspiration biopsy ' The 
article explores the reasons vsh) this method of d«ag 
nosis has become immensely popular m the Scandi 
navian countries notably inSsveden but has made 
so far limited inroads in the United Slates The au 
thor Dr Cecil Fox although neither a pathologist 
nor a cytopalhologisl has a great deal of interest in 
and knowledge <f cells fJccause he has no sested 
interest m diJgnmtic cytology (except as an inter 
e^fed observer! hu remarks warrant careful study 
Several reasons are cited by Fox as a possible 
explanation for (he disparity between Sweden and 
the United States (1) difficulties m obtaining proper 
lj_Ira!Q«Lpc£!s!iiasl <2) fears of jawsmjs (3) fears 
fhil the technique IS a second class method of diag 
nosis and <■{ 1 fears of *j>rca^ d> tumor along the nee 
die track Perhaps the most important point in Foxs 
aryniment is the fear of cljmeians and pathologists 
alike ol adopting an unproven subiectivc method 
ot diagnosis that requires significant expenence (o 
achieve acceptable diagnostic accuracy Fox con 
tracts this distrust of aspiration hiop»v with the rapid 
accept ince o( new oljectivc methods of diagnosis 
for example ihc«sc based on measurable eftem cal 
parameters 

In ny |ud>,ment there is considerable truth m 
Cecil hxi arguments although the natter » signifi 
canily more c\ mplcx and has to do with his'oncal 
dcveli pments m pathth gv m the United Slates and 
in Europe The recognition of the value of a imw 
biopsv occurred in Europe roughly ICOyearsagoasa 
d tret extension ot the mi rpholis>.ic classification of 
dseasciy the succevsi rsol Rudvlph \irrhoK l\irh 


in the first two decades of this century the biopsy be 
came acce nt^ as a tool of acc urale_icic ntificjtio n.of 
diseas e thro ug hout the world This method of 
diagnosis and the role of the pathologist in the iden 
tificaiion of disease processes received an enthusias 
he endorsement in the United Stales Consequently 
after the conclusion of World War II a major system 
of hospital accreditation was dev eloped that required 
the availability of a skilled certified specialist in pa 
Ihology in eicry hospital and determined that nohu 
man (issue may be removed without the benefit of a 
pathologic examination Thus in the USA an cx 
cellcnl system of rapid and reliable tissue diagnosis 
available to all inpatients and outpatients has been in 
place for many years This is still not the case in 
many European countries even in Germany and 
Scandinavia where large hospitals ma> function 
uitfioKt the services of a qualified pathologist As a 
con cqucnce in many European countries biopsies 
often have to be fonsarded for diagnosis to centra! 
pathology laboratonos (usually medical schools) oc 
casiotuliy with very substantial delays in diagnosis 
It would be inconceivable in the U S A to have a de_ 
of two to three weeks m the diagnosis of let us 
say a caranoma of the breast because the central 
referral laboratory may be swampixl with samples 
from ptriphcral hospitals or clinics 
Anotherf actor of importance may be iheavailabil 
ity of skilled pathologists for diagnostic purposes 
The ratio of practicing 3iagnosticaIIy skilled palhol 
ognls per unit of population is difficult to estimate 
because no reliable figures are available UTiile the 
number of skilled American pathologists grew rapid 
ly after W-tS to the present level of approximately 
10000 (approximately one pathologist per ZO 000 
persons) the number of pathologists m Europe ap 
pears to be much smaller for the population perhaps 
one per 30 000 to 40 000 persons These tentative fig 
ures do not reflect the ratio of academic or research 
oriented pathologists to practicing patholognts 
which IS impossible to estimate In genera! in gu 
nope hospitals which are not affiliated with med cal 
schools are not generously staffed by pathologists 
InlheUSA the pathologist is in general a Well 
accrpteii member of the clinical learn His or her 
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diagnostic acumen and contributions are often 
sought and appreciated It is not uncommon m Eu¬ 
rope to see diagnostic laboratories operated by dim 
cal departments either because a pathologist is not 
available or because the pathologists diagnostic 
skills are judged inadequate for the clinical needs It 
IS against this background that the acceptance of the 
aspiration biopsy must also be judged This method 
prov ided a much needed method of diagnosis m situ 
ations where a rapid and reliable diagnostic verdict 
was otherwise not obtainable 
In the eyes of many pathologists and clinicians m 
the United States the efficacy and reliability of (he 
aspiration method when compared with the hisio 
logic approach to diagnosis have not been adequate¬ 
ly tested as yet except perhaps for the breast There 
IS httle doubt that in experienced hands the smear 
diagnosis of cancer is accurate and reliable,* particu¬ 
larly when confirmatory of an obvious clinical set¬ 
ting However the diagnostic difficulties inherent in 
the method Have not receiv ed sufficient emphasis 
I have been familiar with the aspiration technique 
for the past 27 years During this period I have wit 
nessed quite a few diagnostic errors committed by ex¬ 
perienced observers in the interpretation of aspirated 
material occasionally with calamitous effects for the 
patient The 100% accuracy cannot be achieved 
with anj method of diagnosis but a truly compre¬ 
hensive review of the difficulties m the interpretation 
of aspiration biopsy smears based on a major expen 
ence m a difficult clinical setting has not been pub 
lished to dale It is obvious that as the aspiration 
biopsy smear is applied to an ever widening number 
of organs and tissue targets the practitioners of the 
method must master the entire field of human palhol 
ogy It IS simply not enough to have a reasonable 
command of criteria separating benign from cancer 
cells because they may vary enormously from organ 
to organ from patient to patient and from disease to 
disease The same diagnostic parameters when ap 
plied to different organs will not work and may m 
fact result in diagnostic disasters Most conlempora 
ry surgeons or internists are sophisticated enough to 
know that within the same organ there mav occur 
malignant processes of unequal value of different 
prognosis and requiring different approaches lo 
treatment Furthermore benign processes mutating 
cancer are common enough to frighten ev en the mt»t 
intrepid and expenenced diagnostician 
A further difficulty has to do w ith the actual per 
of the aspig uon^rocedure,The'^Swedish 
"exjen^e su^wts that the b^sTresuIts are obtained 


when the cytologist is also the person performing the 
aspiration This may well be so but again is contrary 
to the American experience and tradition With the 
exception of bone marrow aspirates (and this usuall) 
onlv in the absence of a clinical hematologist) the 
American pathologist is 8enerall> not trained to per¬ 
form clinical procedures and often is too busy to de¬ 
vote much time to such activities although there arc 
some exceptions * If the Amencan pathologist were 
to enter the field of aspiration biopsy as the actual 
performer of the clinical procedure he or she would 
also enter mto a major conflict with the clinicians 
who are generally reluctant lo give up this pnvilege 
Thus the Swedish experience with aspiration biop 
sies has produced a professional hybrid a clinical 
cytologist who evaluates the patients and performs 
and evaluates the aspiration biopsy but who is often 
not a pathologist and thus must rely on others for 
confirmation of the diagnosis 

Nonetheless it is my deep conviction that the thin 
needle aspiration biopsy is a procedure whose time 
has come The aspiration can often be performed as 
an office procedure and thus saves time and money 
The diagnoses m competent hands areusuaUv quite 
accurate and the difficulties of interpretation can be 
mastered with experience Samples can be obtained 
from areas of the body not previousl> accessible lo 
morphologic diagnosis without major often debih 
tatmg and sometimes unnecessary exploratory sur 
gerv » 

The great danger of the method lies m erroneous 
interpretation of the sample by inexpenenced obser 
vcrevvitKouTsuffiaent background ih tissue pathoh 
gy and without sufficient cognizance of the many 
diagnostic pitfalls The national and international 
Societies and qualifying specialt> Boards interested 
in ensuring ver> high standards of performance in 
aspiration biops> would do well to e<^lablish the nec 
essaiy requirements of irajntnff and experience that 
would secure competent performance of this very 
important procedure for the maximal benefit of the 
patient There is little doubt that with the passage of 
time the thin needle aspiration biopsy will in part re 
place frozen sections and tissue biopsies particularly 
for the diagnosis of cancer However wisdom and 
experience lo dale would suggest that a slow cau 
tious approach coupled with appropriate control 
studies would be most beneficial to pathologists and 
patients alike 

Leopold G Koss Nf D F I A C 
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A neonate wtth autoimmune thromboci/topenta pre 
s^nferf with tnegacephaly and hydrocephalus The 
cause remameci obscure until hemosidenn laden 
mflcroplifiges were found tn the ^entncuta'’ cetebro 
spinal fluid (CSf) indicating prenatal intracranial 
hemorrhage 

The literature on the diagnosis of intraventncular 
hemorrhage by the cytologic examination of CSF is 
einetved and discussed The cytologic evaluation of 
SF may be helpful in cases of central nervous sys' 
tern dysfunction when the cause is obscure 
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The cyio{ogic analysis of cerebrospinal flutd (CSF) 
Allows the diagnosis of certain neoplasms and infec- 
of the central nervous system As cytologic 
fecAmques are applied more tvidely diagnoses can 
a/^o he made of central nervous system lesions of ob 
sewre ongin * ’ We uish to record the cytologic diag- 
nosis of cerebral intraventncular hemorrhage m a 
netvbom infant who also had hydrocephalus and 
megacQihaly 

Case Report 

A 12‘hour-<ild female infant was transferred to the 
Massachusetts General Hospital (MGH) because of 
an enlarging bead and thrombocytopenia She t\as 
bom at 35 weeJes gestation of a healthy mother 
(gravida 3 paragravida 3} There were no comphea 
tions except for maternal exposure to varicella in the 
second tnmesfer of the pregnancy 
The baby was delivered by a vertex presentation 
under local bloch anesthesia 5he weighed 3 35 Xg 
with Apgar scores of ten at one and five minutes No 
abnormalities werenoted except fpran enlarged head 
(39 cm circumference), ivhich was over the PTih per¬ 
centile Later m the same day the ididd was noted to 
have 7 000 platelets per milliliter andpeleAiae over 
the back front and limbs and was transferred to the 
MGH 

On admission the mfant was megacephahe and 
had a markedly increased cramal circumference 
widened cranial sutures a full frontal {ontarey< a^d 
numerouspetechiae over the trunk, limbs and palate 
Retinal liemottbages and hepatosplenotnegaly were 
noted The neurologic examination suggested hydro¬ 
cephalus The platelet count was 3 000 per milldiler 
■Ihe electroencephalogram (EEG) was rmldly afanor 
mal with posterior sharp waves A compu'iera.ed 
axial tomographic (G^T) scan of the head demon 
straled cystic lesions in the cerebrum andhydroc^ph 
alus and questionable intracerebral calcification (Fig 
ure 1) An infectious condition such as toxoplasmosis 
was considered Treatment consisted of piatele* 
transfusion steroids and exchange transfusion Be 
cause of the hydrocephalus a nght cerebral v entneu 
far peritoneal shunt was performed Since dtronic in 
tra\entricu(ar hemorrhagt in utero was also consid' 
ered to be a possibility the venincvlar CSF was 
examined cyfologicalfy with a Milhpore filter prepa 
ration and smears of the deposit obtained by centn* 
fugation These preparations were stained with Papa 
»ucolaQU stain and by Prussian blue stain lor iron 
The> demonstrated numerous hemosidenn laden 
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CAT Kin wiihout rcntri*! it ih« Irvfl of |S« Utml vminctn 
t^owin 4 {irp cyiiic Iniont hydrt<crrhilu> ind an ar«4 of In 
(r«49«d airmuatlon valun on th« ris^t luixntlR^calcifKatKX) 

rnacTOphagw iFigurw 2 and 3) fCA *Vic cuUurrs and 
s<roJc»gtc rxsfflinjtions for the pf«ence of microor 
ganisms »Trt ncgJhvc 

Afler ihe shunt was »m«rtpd ihc onrumfrirncf of 
the head decrtased approaching normal A follosv 
up EEC was normal A repeat G^T scan showed 
smaller cerebral venlncles At followup one month 
later the child was thriving with a stable platelet 
count of ISO 000 per milliliter 

Discussion 

The cytologic examination of cerebral ventncuUr 
fluid may be helpful in patients who are suspected of 
hav mg pnmary or metastatic neoplasms in the brain 
who are undergoing craniotomy or who have ob 
scure diagnostic problems An examination for evi 
dence of previous benonhage » ra-e * This tech 
nique seems useful In analyzing cases of obscure 
hydrocephalus of central nen ous system lesions as 


Intraventricular Hemorrhage in a Nconiie 


socialed with platelet or coagulation defects and of 
suspected mtracranial hemorrhage Cytologic analy 
sis might also assist m determining the time of the 
bleed 

When blood enters the CSF a leptomeningeal cell 
reaction takes place* with the appearance of granule 
cy tes After about four hours the first signs of phago 
cytosis appear Monocytes the first to undergo cyto 
plasmic activation initiate phagocytosis but are not 
effective in eliminating the numerous red blood cells 
(RBCs) Active proliferation of leptomeningeal tis 
sues occurs at about 12 to 18 hours Many macro 
phages appear and RBCs in contact with them are 
engulfed wnlhin a few hours Enzymatic destruction 
of the hemoglobin occurs first with RBCs appearing 
as empty cytoplasmic vacuoles in the macrophages 
Destruction of the more resistant stroma of RBCs 
takes longer At about four days the first hcmosider 
in granules are seen in the cytoplasm of phago 
cytes ♦ * often referred to as hemosiderophages 
Hemosiderin usually appears in the cytoplasm as 
large coarse dark brown to gray-black granules or 
fmely distnbuted minute granules * Hemaloidm is 
deposited m the cytoplasm somewhat later usually 
as brownish yellow granules 

The life span of phagocytes Is relatively long and 
they can still be found in the subarachnoid space 
more than sw months after the initial hemorrhage * A 
long We span can be simulated when aging macro 
phages and their contents arc m turn phagocylued by 
younger cells Macrophages can provide evidence 
not only of a single hemorrhage but also of repeated 
hemorrhages In the case of repealed hemorrhage 
recently ingested RBCs bleached RBCs hemosiderin 
and hemaloidm are simultaneously present m the 
cytoplasm 

The Prussian blue stain is specific for iron in the 
fernc form U provides conclusive evidence of the 
presence of hemosidenn and distinguishes it from 
other types of browm granules m the cytoplasm (Rg 
ure3) 

In the newborn infant reported above suspected 
Intraventncular cerebral hemorrhage was confirmed 
by cytologic examination of v entncular CSF In addi 
tion since the macrophages contained granules 
ra her than RBO the hemorrhage could be dated as 
having occurred m uiero The Prussian blue stain 
dernomfrated conclusiv ely that the granules w ere de 
nved from the breakdown of hemoglobin rather than 
from some other source since they contained iron 
Cytologic exanmation and specific stain ng may es 
tabhsh such a diagnosis m other obscure cases 


Ventncubr CSF showing maerophjges with brownish granults of VenitKuUr CSF with Prussian Wue reaction confirming the pits 

hemusidcnnlPapanifobouslain X S70) eftcro} iron (sJaintd blue)mihf^nulfsfx 5**W 
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Metastatic Melanoma 
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NcedK aspirntion of nodal and csifanodal mctastasc$ 
of mclanotnatiai c\aluatcdttt “4 patiaitt 

All fatiints had the initial diai;nosts of malignant 
iiutonoma esifll iislirtl o>i $tir^ica( ('ioi<5y ari({ liisto 
h^te sections A 20 cc glass svnngc and an ]8 gauge 
rnnllt urn usri^ arirf »>ir maffnnl obtained ua$ 
stained by the Wnght Cieinsa technique Adequate 
material u as 0 } lamed and a cytologic diagnosis of 
malignant melanoma uas madi. in 6? fiatients 
(90 5'pJ In seien palunts (9 5*0) f/ir j/ircwrjrns com 
lamed nonduignostic material The dt crsitv of cell 
tv} i s cv/o; l4«Mi sMimim^ affinity and pigmentation 
isdscTil d P 5 ; jf* (fic hn/i tarirtJ i/ifv o/f/ccvfo 
fealuns cMCOtoifcrr*/ melanoma 
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culties in recogni ing fJii MOMiJigmcnlfd i onrfif$ are 
emphast ed The proceduri uas ucll tolerated and 
no complications ivere seen 

Regional or distant solid malignant melanoma metas 
lases arc frequently seen in an oncologic service The 
diagnostic value of needle aspirates of such lesions 
hasbeen reported only rarely Zajicek “forinstaoce 
emphasized the high variability of cellular patterns in 
lymph node metaslases Effusion and exfoliative 
cytologic studies on the other hand arc often rc 
ported in the literature Hajdu and Savino* docu 
meoted the high accuracy of the procedure on good 
smears obtained mainly from effusions Malignant 
melanoma cells have also been reported in urine *" 
esophageal washings the oral cavity * the vagina* ’ 
and ihe endometrium *• In addition Yamada et al'* 
described the cytologic findings in 17 cases of malig 
nani melanoma specimens which were obtained from 
oral cavity scrapings and autopsy imprints 
This paper reviews our experience with needle as 
pirates of extranodal and lymph node metastases in 
74 patients seen at Roswell Park Memorial Instdute 
from 1970 to 1978 

Materials and Methods 

All patients included m this study had had a pret tous 
biopsy*pro\en malignant melanoma The primary le 
Sion isas excised from the skin in 64 patients from 
Ihe anorectal area in one and from the vagina m one 
In the remaining eight patients the diagnosis "as 
established on Ihe basis of metaslases originating 
from an unknown pnmary (Table U The aspirated 
lesions included regional or distant enlarged and 
palpable lymph nodes in 48 patients subcutaneous 
nodules located cither around the previous surg'cal 
scar oral a distance from the original excision in 19 
patients and deep-seated soft tissue masses or bony 
destructions in seven patients (Table ID 
Needle aspiration was used to diagnose lesions de 
(ecleddunng the follow up Inpaticntswilhrcpeatcd 
relapses included in studies using various trcalrnent 
modalities measurable lesions were examined only 
by needle aspiration and preserved as parameters to 
evaluate the treatment response 
The technique described previously was care 
fully applied so as to produce minimal trauma and 

obtainundanvagfd tumor cells undiluted With pcriph 

eral blood A 20-mI glass synngc and an 15-gaoge 
tieedle were used routinely Accurate fixation o* 
small mobile lesions modcra c vacuum appl ed to 


The Intrmaii xtul Arailemy t J C> tol ’jrv 


Fnedmim Fmg,oma rd Sim,I hag 


Acfa Cytologi 



Roundmelanoiiiacells(X 1 400) Cells»» thwell-def nedborders abundantgrjnulatodcyiorlasm eccenlncnucle andIjr>.eWucnuclctl 
(A) Powder I kemelan n (B)Homogeneous-s zed granules m a clear background (C) Bulky melan n granules lD)Io\der I kemelan n 


Table 1 Pr ? ary S te of Mela on a Tumors 


Anatomic area 

No of patents 

Back 

2S 

Exirem t es 

20 

Head neck 

i6 

Vag na 

1 

Anorectal 

1 

Unknoivn 

8 

Total 

74 


Tablell Nc die As/^ rat on of Metastal c Les o s 

Anatom c area 

No of pat enis 

Lymph nodes 

48 

Subcutaneous nodules 

19 

SofUissue masses 

5 

Bonelyt cles ons 

_2 

Total 

74 


the synnge careful spreading of the material on glass 
slides and optimal staining time were the critical sleps 
which required particular attention dunng the proce 
dure Smears were air dried and stained according to 
the Wnght-Ciemsa technique Repeated aspirations 
during the same session or at 24 hour intervals were 
performed in cases which initially produced unsatis 
factory matenal and in larger lesions to obtain 
material from different areas of the same tumor 
Only lesions from which aspirates showed nondi 
agnostic material huf whose clinical appraisals were 
in disagreement iMth the microscopic results were ex 
CTsed for histologic examinations 

Resu}ts 

The results of needle aspiration from solid metasfases 
of malignant melanoma were analyzed m relation to 
(1) the rate of success in obtaining satisfactory ma 
tenal for diagnostic evaluation and (2) the micro 
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scopic aspects seen on smears stained with the 
Wnghl-Giemsa technique The sizes of the aspirated 
tumors arc recorded in Table 111 Most tumors were 
cither less than 1 cm In diameter (27 cases) or be 
Itsecn 1 and 2 cm (27 cases) Only five lesions were 
larger than 4 cm Specimens containing diagnostic 
cellular material were obtained in 67 patients 
(90 5%) In seven patients (9 5*%) nonneoplasticcells 
were obtained The nondiagnostic specimens con 
tamed peripheral blood elements in three cases 
cellular debris and degenerated cells from necrotic 
areas in two cases fatty mafenal in one ease and 
reactive inflammatory cells in another case Six of the 
lesions from which unsuccessful aspirations w ere f>er 
formed measured less than 1 cm in diameter (two 
palpable lymph nodes and four skin or subcutaneous 
nodules) In two of these seven patients the lesions 
were excised and the histologic sections showed ma 
lignanl melanoma In three patients follow-up of 
more than one year did not detect active disease at 


Tabkill $1 eof Aspi airJLesions 

Su«(<ir) No ofpatimis 

1 27 

12 27 

2-4 15 

4 ^ 

T«i| 74 

the site of the negative aspiration or elsewhere Two 
patients were lost to follow up 
In the 67 successful aspirations the microscopic 
examination showed a high diversity of cytologic 
pallems with large variations of cell size cell shape 
nuclear changes staining affinity and pigment dis 
Iribulion The cell size vaned from tumor to tumor 
and exen within the same tumor The median cell 
diameter was approximately 25 m Io 30m with ex 
Iremes from to 3DCVi The predominant cell type 
found m most of the specimens was round or poly 
hedne (Rgure 3) The typical melanoma tumor cell 




10 Fneciniaii Forgione andShanbhag 


Acta Cytologica 


had sharply defined borders and an abundant cyto 
plasm often with a granulated texture which stained 
dark blue with Wright-Giemsa stain The round or 
oval nucleus was frequently eccentric and its chro¬ 
matin displayed a clearly defined reticular network 
Other cells had a coarse appearing nucleus and the 
nuclei appeared hyperchromatic One or more blue 
nucleoli were frequently seen On specimens ob 
tamed from H cases spindle-shaped cells (Figure 2) 
were scattered among the round cells and m two of 
these cases fusiform cells were seen m larger num 
bers The spindle-shaped cells measured between 
lOOp and 400^ along their longitudinal axes In only 
five cases dendnlic cells (Figure 3) were also found 
among other cell types Multiple arborizations with 
convoluted extremities arose from the main bod> of 
the cell and spread around it over a relatively large 
area 

Mitotic figures were found m each case although 


they were few Cells in metaphase were most fre 
quently encountered (Figure 4A) Among the at>pi 
cal vanants of mitotic figures the so<aIIed C mitosis 
(Figures 4C and 4D) was often seen suggesting a dis 
ruption in the spindle fiber mechanism resulting in 
the random dispersion of the chromosomes in meta 
phase Hollow mitoses w ere also present occasionally 
(Figure 4B) Macrophages (melanophages) with 
ingested and degraded material mainij mehninpig 
ment were seen in v anous numbers (Figures 5A and 
5B) Melanophages with visible cell details showed 
degenerative changes w ith small pyknotic nuclei and 
a clear vacuolated cytoplasmic background m which 
the cellular and pigment debris was dispersed Nu 
clear vacuoles were seen rarely and on!> in three of 
our cases (Figure SC) Giant mononucleated and 
muUinucleated cells were present in almost every 
specimen either as scattered elements or as a domi¬ 
nant cell type (Figure 5D) 



KnlicmelanomaclUtx 875) (A B)Mol.,r!earbonza»<msconum 

stained basophilic cytoplasm 


black. meUmn granules (C 


D) Arborizations contain deeply 
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Tbc tumor cells v>crc predominantly dispersed as 
single cells Onl> on %rr> rare occasions ssere cells 
found as clusters simulating orderly arranged and 
bounded cells (Figures 6A and 60 rosettes (Figure 
6ll) or bundle liVe connected spindle-shaped cells 
(rigure6Dl 

Vigmenlation although a major diagnostic param 
cter tsas not found as often as expected Straliiica 
Ik n of specimens according to the presence of cells 
ct'ntamin^ melanin showed that between 50*^» and 
OO'' of the cells were pigmented in U cases (Figure 
"A1 pi|*mented cells wen mixed ssith more pnmi 
tixe pigment free cells in fO cases (Figure cells 
wi h deep blue hi niS}Tnes>us cyf. plasm but no 
pigment ssere present in 26 cases (Figures "C and 
“Df and onI\ tumor cells with pale whitish c>lo 
plasm sscre K und in 11 cases The range t f pi g tnen 
tatnn in the cells xaned from xrr> heax'y com 
p'etel) ol htera mg the cell details (Figure 4D) to an 


empty cytoplasm with no structure and no staining 
affinity Intermediate secretory stages containing 
\anous amounts of pigment ssere easily recognized 
The black melanin pigment was seen cither as a powr 
der like material (Figures lA and ID) accumulated in 
large amounts around the cell borders and spread out 
m the mtcrctUular spaces or as bulky round granules 
(Figure iCl sometimes measuring 3^ to 5 m m diame 
ter On rare occasions cells were seen filled m wnfh 
strikingly homogcneous-sized melanin granules (Fig 
ure IB) The cytoplasmic processes emerging from 
the tnain body of the spindle or dendntic cells were 
often filled ssilh melanin granules (Rgurrs 2 and 3) 
The background matcnal consisted mainly of pe 
npheral blood elements In only fpse nodal aspira 
tions ssas the tumor replacement of local tissue m 
complete resulting in scattered IsmphoiJ cells 
among the lumofCells (Figures 7B ’TDandSAf 

The aspiration procedure was ssell tolerated and 
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Figures 

(A B>Meljnophag« with pyVnotic eccentric nuclei and degraded 
material in ihecytoplasm (X 87o) iClNJelanomacellwith 
nuclear vacuole (X 875) (D) Giant mono andmultinuclealed 
bizarre melanoma cells (X SeO) 
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ngitfe6 

Uncommondi tnbutionof melanoma cells{X 560> (AlCioslerof 
cohesjsecells mth f5>'percfiromjfic nuclei and loose basophiJ'C 
cytoplasm (B) Rootle formation (O Cord of tumor cells 
displaying various degrees of pigmentation 
<[})Fu it« rmcel!scontainin>. melanin 
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Figures 

General viev> of melanoma aspirates (AlSmgle dispersed unifonnl)'roundinfljnomaceIlsvtithdarLbIuec>kpla$mrnimi(kingmyri»ma 
(X 5601 (B) Pleomorphic cells with hyperchromatic nuclei and clear cytoplasm reminiscent of liposarcoma aspirates (x 5tO» (Cl Cohesi\ e 
tumor cells resembling undifferentiated epithelial tumors (X 350) (D) Homogeneously dispersedceIN iMth pole lo<Iearc>topIjsm resemb 
ling undifferentiated epithelial tumors (X 350} 


nonpigmented melanoma lesions cannot be underes¬ 
timated In our experience cases which displayed a 
close resemblance to multiple myeloma (Figure BA) 
soft tissue sarcomas (Figure 8B) and undifferentiated 
epithelial tumors (Figures 8C and 8D) were encoun 
tered The close correlation with clinical and past his¬ 
tologic data the awareness of a previously exased 
and histologically diagnosed malignant melanoma 
and in particular cases a negative workup to role 
out a second primary tumor justify the final diagno 
sis In more dubious cases excisional biopsy and elec 
tron microscopy are helpful in detecting cells tvith 
melanin pigment 

Needle aspirations are justified by the need to have 
a tissue confirmation from each suspected lesion be 
fore treatment is applied Sometimes it is important 
to obtain such confirmation without excision since in 
repeatedly relapsed disease measurable lesions are 


true parameters which allow an objecliv e evaluation 
of the response to the multiple combinations of drugs 
and radiation currently used m the management of 
melanoma 
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The results of a study of 214 touch xmpnnts of benign 
and malignant lymphoid disorders are presented 
The diagnostic cntena including the results of spe 
cial stains are described for both benign proliferative 
dfscnders and inahgnartt lymphomas Imprint 
cytology achieved an accuracy of 99^o m diagnosing 
6of/! benign and malignant conditions Specific sub 
„ of malignant disorders w>as correctly made i« 
^83% of non Hodgkins lymphomas and in 66% of 
' Hodgkin s lymphomas It ts concluded that tmpnnl 
cytology IS a useful adfunct to the histopathologic 
diagnosis of lymphoid disease 
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The usefulness of imprint cytology and cellular 
smears as an adjunct to tissue diagnosis has been rec¬ 
ognized for many years In conjunction with the fro 
zen section the imprint or touch preparation is es¬ 
pecially valuable m the pfelimmarj diagnosis of lym 
phoproliferahve disorders Sections of lymph nodes 
are often difficult to interpret whereas the cytologic 
method provides several advantages It (l) reduces 
arlifactual distortion (2) enhances cellular detail ( 3 ) 
allows examination of a larger surface of the tissue 
and (4) provides a more rapid methodology mth 
stained slides available m two minutes In our labora 
tojy touch preparations are routinely made on fresh 
specimens submitted with possible neoplastic disease 
If the milial evaluation indicates a lymphoprolifera- 
tive disorder a comprehensive workup of the tissue 
IS undertaken Additional imprmls are prepared for 
histochemical and immunologic evaluation and per 
tions of the specimen are then processed for electron 
microscopy and histologic studies including enzy 
matic immunofluorescence and immunoperotidase 
techniques 

The classification of malignant lymphomas is 
undergoing continual revision Advances m irmnu 
nologic techniques will undoubtedly produce addi¬ 
tional aitena to subtype lymphomas on the basis of 
the cell of ongm i e T or B cells Currently how¬ 
ever with light microscopy different morphologic 
cntena are employed m the cytopalhologic histo¬ 
pathologic diagnosis of malignant lymphomas 

This study examined the cytologic characteristics 
of lymphoid diseases m vanous tissue speamens A 
one two minute quick-stain using a modified Papa 
nicolaou technique is used on the alcohol-fixed im 
prints On selected tissue impnnts speaal hisfochemi 
cal stains are employed C>topathoIogic cntena for 
Hodgkin s and non Hodgkin s lymphomas are de¬ 
scribed below Benign lymphoproliferative disorders 
which may pose diagnostic difficulties are included 

Matenals and Methods 

Impnnts were made from lymph nodes end selected 
fresh tissue speamens reqmnng a rapid diagnosis 
which were sent to the Surgical Pathology Depart¬ 
ment of the Genesee Hospital Durmg the penod 
from July 1976 ihroi^h December 297S a total of 492 
touch impnnts were made Of them 235 were made 
from lymph nodes Metastatic disease was disclosed 
m 36 nodes and they were excluded from the study 
An additional 257 impnnts were of organs represent- 
11 ^ the respiratory tract gastrointestinal tract gem 
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tounnary tract endocnne system and central ner 
vous system This study was limited to 214 impnnts 
of benign and malignant lymphoid disease 199 were 
from lymph nodes and 15 from other tissue sites 
spleen bone marrow retropentoneum lung skin 
skull and liver 

Th e Intact nodc-w as sectioned at the periphery and 
the cut surface used for impnnts A clean microscop 
Ic slide was quickly and firmly touched to the cut sur 
face of the tissue without smeanng to belter retain 
cell morphology Several impnnts were made in this 
manner and placed immediately in a fixative For 
routine study the slides were fixed m 95% ethyl alco 
hoi and stained with a modified Papanicolaou tech 
nique (Table I) If desired an Impnnt may be stained 
with the frozen section in a rapid hematoxylin and 
eosin slam (Table U Follovnng miaoscopic evalua 
tion It was determined if additional stains would be 
helpful to venfy a diagnosis In such cases impnnts 
fixed m (^moy s buffered methanol acetone or for 
malm vapors were utilized (Table II) 

Results 

Cytologic impnnts were useful m differentiating be 
tiNeen benign and malignant lymphoid disease and 
can be helpful In distinguishing among the vanous 
types of lymphomas 0( the 114 impnnts evaluated 
for this study only one speamen proved unsaiisfac 
lory in rendenng a diagnosis The lymph node tissue 
in this case prosed to be a lymphocytO'depleted 
Hodgkins disease reticular type and the impnnt 
v.as neatly acellular Two additional cases were mis 
diagnosed as malignant by impnnt cytology One 
proved on permanent section to be a marked immune 
reaction with follicular lymphoid hyperplasia immu 


nobbstic proliferation and plasma cell differentia 
tion the cytologic diagnosis on the impnnt was 
munoblastic lymphoma Interestingly this patient 
developed an immunoblastic lymphoma four months 
later The second case early in our study was diag 
nosed by cytology as a diffuse poorly differentiated 
lympKo^tic lymphoma but frozen and permanent 
sections revealed a lymphofollicular hyperplasia 
The numerous tingiblc body macrophages had been 
overlooked on the impnnt 
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Ada Cj lolo^icj 


A malignant cytologic diagnosis was accurately 
made in 75 of 76 cases (99%) and a benign cytologic 
diagnosis was correctly made in 136 of 338 cases 
(99%) Specific diagnoses as to the type of malignant 
disorder may be tendered in many instances as seen 
m Tables III and IV approximately 83 % of non 
Hodgkin s lymphomas (mduding hairy cell leukemia 
and multiple myeloma) and 66% of Hodgkins lym- 
phomas were correctly sublyped Emphasis was not 
placed on being very speafic as to the t> pe of benign 


proliferative disorder once ne were convinced of the 
nonmalignant nature of the lesion houever in cer 
tarn circumslances the correct interpretation ivas 
made as seen in Table V These lesions included 
reactive nodes hj^erplasia granulomatous disease 
fnecroturmg or nonnecroliztng) lymphadenitis im 
munohiashc reaction and sinus histioci tons ivnh an 
o\eraJJ specific: accuracy of 67 5% 

The cnterta for diagnosing certain fymphoprohfer 
ative disorders are outlined beloiv Diagnostic acu 


Tahte III Anuracy of Speofte Dxapxoses tn Mahsnant Non Hojghn s Lymphorrtas 



PDLLN 

PDLLD 

HL 

iVDtDD 

ofCLt 

BL 

UNOIfT 

MF 

MM 

wa 

Tola} 

Cases correctly 

diagnosed 

8 

13 

5 

3 

3 

2 

2 

Z 

1 

39 

ToUl number of 

cases 

9 

IS 

g 

4 

3 

3 

2 

2 

1 

47 

Accuracy (ft) 

89 

87 

63 

75 

JOQ 

67 

100 

ICO 

ICO 

83 

(wetfihied) 


POIXN p<»rfy difftreBiuted fywphocyiic lymphoma nodubf type 
PDU.D •• Poorlydif/emtufedl^pho<^clymphoma diffusely^ 


WDUpDerCCC* vrtft-rfi/l<fnituM<ifyTrphocvt»e/ymphom4 «li/fti*«or<Jtfon»cJyin|*hocyncJeul-nma 

BL *■ uctdiftrennatcd Surirttstm lymphoma 

UNOIff updiffererttuf^d non Surkj«iiyp«lyoiphoma 

hlf >■ mycMK funjoidfi 

MM ^ muluple myeloma 

HCt • h*i»y «U Ifuktnua 


TableIV AccuracyofSpeaficDiafcnc»csin A1oli.?rtanr tiodshns Disease ___ , ■ ■. 


HD NOS 

HDMC 

HD NS 

HOU* 

HD ID 

Telal 

Cases correctly diagnosed 

Total number of cases 

6 

6 

6 

9 

7 

21 

1 

2 

0 

2 

19 

29 

Accoracyfft) 

100 

67 

64 

JCO 

0 

69 

(weighted) 


HD NOS •» Hodglufl * disease not olhenvise 
HDMC - Hodptinsdisease iruxedceDulanty 
HD NS - Hodgljri s disease nodular sdetosins 
HDLP *■ Hoddctnsdisease IraphocytepredotmnariJ 
HD LD •" Hodghw 1 disease iymphotyte depleted 
A correct interpsxtauon of malignani was made ir» 


75 of 76 cases 


tncluding ttotfi TaW^ 


Table V Accurag^ of 5peft^ir Diapjoiei 

Heactlvc or 
hyperplasia 


Btnign /Vo fefrrgWvZJisowiars 

LytnphadeniUs CranuIogU>_ 


JjnmufiobUstic 

reaction 


Case# correctly diagnosed 
Tola) number of cases 

Accuracy('b) 


48 


35 

43 


A torreet Intetpreta i 


rnofbemsn wasnudeu'Uoourordiexr^case* 


Slnu* 

histsocylosli 


Total 

67 5 

(weighted) 
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men may be enhanced by speaal stains and enzyme 
hlitochemical studies in selected cases 

Benign Proh/frflfite Disorders 

Norma! Germinal center cells include large and 
small cleaved cells zone of mature lymphocytes 
around the penphery of the germinal center few im 
toses few tingible body macrophages follicular out 
line may be perceptible 

Chronic Nonspecific lymphadenitis Increased num 
bers of immature forms of lymphocytes mitoses 
common numerous macrophages 

LymphofoUicular Hyperpiasia Numerous tingible 
body macrophages mitotic figures may be prevalent 


Dilfereniial Diagnoses of \tjlignjnt I > mphomas 1® 


a spectrum of immature and mature lymphoid cells 
from the gcrmmal center many immunoblasts at dif 
ferent maturation levels (Figure I) 

Sinus Histiocytosis uifh Mossite Lymphadenopa 
thy ” Emperipolesis” (lymphocytes engulfed within 
the cytoplasm of sinus histiocytes) (Figure 2) 

Immunoblastic Reaction Large numbers of immuno 
blasts at different maturation levels plasmacytoid 
and plasma cells 

Cranulomatous Disease (Neerolizing or Nonnecro 
ti tng) Epithelioid histiocytes multinucleated giant 
cells mature lymphocytes with or without necrotic 
debns 
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Acla Cj (ologicj 


Malignant Proliferative Disorders 

This classification is based on that of Berard and co¬ 
workers* ^ (Table VI) 


Diffuse lymphoma Mixed Type Cell population is 
approximately equally di\ ided between the large and 
small lymphocyte types 


Nodular (Folheular) Lymphoma Poorly Differenti¬ 
ated Type Preponderance of the small cleaved lym¬ 
phocyte with scanty cytoplasm cellular uniformity 
an occasional large mononuclear cell with vesicular 
nucleus and prominent nucleolus mitoses rare the 
small lymphocyte may ha\ e a single basophilic nu¬ 
cleolus located near the nuclear envelope the 
nodular formation may be e\ ident on a low power 
scan of the imprint (Figure 3) 

Diffuse Lymphoma Well Differentiated Lymphocyl 
tc Type Similar in appearance to chronic lymphocyt¬ 
ic leukemia monotonous picture of small lympho¬ 
cytes with round regular nuclei and scanty cylo 
plasm (Figure 4) 

Diffuse lymphoma Poorly Differentiated Lympho 
cyfic Type Preponderance of larger lymphocytes 
round-oval nuclei with finely granular chromatin 
and some clearing one or more nucleoli nuclei may 
exhibit grooves cytoplasm is scanty (Figures 5 and 
6) 


Table VI Classification of Lymphomas Adapted from Berard and 
Co 

Nodular (follicular) Igmphonta 
Poorly diiferentuled JymphocyUc type 
Hisliocytic” type 
Mixed lype 
Diffuse lymphoma 
Well-differenliated lymphocytic type 
poorly differentialed 
Lymphocytic type 
Immunoblastic type 
Lymphoblastic type 
■Histiocytic type 
Undifferentiated Lymphoma 
Burkitt lype 
Non Burlatt type 
T'-ceJl lymphoma 
Mycosis fungoicJes 
S^zary syndrome 

Lymphoblastic lymphoma (some types) 

Hodgkin slymphoma 

Lymphocyte predominant 
Nodular sclerosing 
Mwedcellulanty 
Lymphocyte depleted 


Diffuse Lymphoma (True) Histiocytic Many cells 
with round-ova^ vesicular nuclei prominent nucleo 
lus abundant cytoplasm characteristic cell markers 
for monocytes positive cytoplasm stains prominent¬ 
ly and diffusely with a naphthyl acetate-esterase'* 
(Figure?) 

Diffuse Lymphoma Ifndi/ferentiated BurkiN s 
Type Large cells round-oval nuclei chromatin 
coarse and irregularly distributed m a clear para 
chromatin most nuclei contain multiple prominent 
basophilic nucleoh cytoplasm is evident and con 
tains vacuoles which stain positive for neutral lipid 
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Nodafar IfolhoiUr) lymphoma Poorly difierenlialed lyv^ho<^< 
type IP lymph node Note numerous small cleaved lymph^« 
scanty cytoplasm and nucleolus (Papanicolaou stain X w) 
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Dilfuu lympSomj INrll-d ffrrwtutrd lyrrphocyf < lypf Irom 
lymph noJf SolfprqKjnJCTanrtoftmall rouml lyirphocytrt 
wiih Kantr cyt^bitn tWmaicxyLn anj rono oil X I CCC) 



riiturtS 

D lfu%* lymphoma popriy d ffet»nlui«l lymph ^ylictypr Iron* 
*kull Oh«rvf ihf Liryrr lymphocyiM wiih oval or round nuciri 
on* ot mort mKlfoh and icaniy cytopU«n (Krmalo yUn and 
mm «il X 2 0001 


by oil rrd-O methyl-srten-p>T’citiin slain shows a 
uniform cytoplasmic pyroninophilia tTuerophagcs 
containing ingested debris distributed among the ma 
lignant cells gtsing the appearance of a "starry-sV-y" 
background {Figures 8 and 9) 

Diffuff Lvmfhoma Mvcosit Fun%oide$ ^ InvoKes 
cutaneous tissue large cells with nuclei that art con 
volu ed or cerebnform acid phosphatase stain re 
seals discrete granules within the cjtoplasm of the 
neoplastic cells a finding helpful in Identif^nrig the 
T-cell origin of this tumor (Figure 10) 

Hj ^ CfJJ Ifwlemij (Irukemc KeficiifiVn fothefio* 
* I' Cel’sosalo indented nuclei may contain one 
Of tiNo nuclei li lacy chromaln and parachroma’in 


ssell-defmed cytoplasm may show irregular projec 
tionsunder oil immersion somecellsmay show posi 
ti>e staining for tartrate resistant acid phosphatase 
(TRAD mitoses rare 

Hodglin $ Disease Lymphocyte Predominant ** 
Rare Reed Sternberg cells proliferation of lympho¬ 
cytes and benign histiocytes occasional abnormal 
cells with large vesicular lobated nuclei and promi 
nent nudeoli (Figure 11) 

f/orf^lins Disease iNodu/ar Scferosmg Reed Stem 
berg cells mononuclear and nultilobulated variants 
of Reed Sternberg cells exhibiting lacunae and layer 
ing effect of cytoplasm 
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Figure 6 

Diffuse lymphoma poorly differentialed lymphocytic lype from 
colon similarCoFigureS Note here the nudeoli and the finely 
granular chromatin with deanng (Papanicolaou staui oil X 
1 000 ) 


Figure? 

Histiocytic lymphoma Lymph node with cellular cytoplasm 
stained prominently and diffusely with a^naphthyl'acetale^ter 
ase stain a monocytic cell marVer (oil X 1 000) 


Hodgkin s Disease Mixed Cellulanfy Numerous 
Reed'Stemberg cells eosinophils and plasma cells are 
usually seen 

Hodgkins Disease Lymphocyte Depleted Numer¬ 
ous Reed-Stemberg cells few lymphocytes plasma 
cells eosinophils and benign histiocytes 

^scussion 

Smce 1927 ivhen Dudgeon and Patrick* introduced a 
wel'film technique for the rapid diagnosis of new 
growths and inflammatory conditions the cytologic 
study of tissues has provided additional benrfits m 
diagnostic pathology ' * ” ** ” The technique 

IS particularly useful in the study of lymph nodes as 


was emphasized by Moore and Reagan m 1953’* and 
again by Ultmann and co workers tn 1958 
Many fixatives including air drying and various 
slaimng techniques ha\ e been studied We found that 
immediate fixation m 95'® ethyl alcohol followed by 
staining with a rapid modified Papanicolaou tech 
nique permits the enhanced microscopic examination 
of well preserved cells The excellence of the cellular 
morphology and the nuclear detail is cruaal in mak 
ing an accurate diagnosis 
The classification of malignant lymphomas is con 
Unually being altered'-*-* * as more is learned 
about the origin of the particular tumor i e T or B 
cells Various cell markers immunologic enzymatic 
or chemical >*■""■** offer additional useful cn 
tena as an aid in the complete workup for a diagno 
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Burillli lymphomJ Lyffiph ihcwt Urr< rpund-oval t*Hi 
with Biulf pie prominent nucleoli and «ur»e irre*ubrf)rdt«nb 
uteJ chronvitiit A wtviII jfntMHl of fylopljim b vh ble (Tap^ 
(iicoliou Item o I X ] COO) 



HtweV 

t • STf>pbc«mj Lr—pb nod* »• _S re^-jr eyi jin f«H.i »* 
I'enevt *Ilr>J|oOeedO«ta n nJ XICOC) 



rtturelO 

^!yoo»l* lunjoidn From iV.lfi Observe the convoluted of cerebn 
iormnuclei Therylprlai*ntaevident(loluidineblu*»Um oJ X 
1000) 


SIS U Is now bolif\ ed ihal ~lrue hisliocytic” lyTtipho 
nus are rare Mosl lymphomas ongjnally caf cgonzed 
as hisliocylic art actually lymphocylic In ongin * 
True histiocytic lymphomas have cell markers 
similar to those of monocytes " 

l%e utilued ajnod'hcation of the classification of 
Berar J and co isorkcrO MTabje V l) Sacral floors 
may be studied further by hislochemical methcxls 
While elaborate inmunologic methods may not be 
asailable to esery cytopathology or histopalhology 
bboralory the abo\e-dcscnbfd enayrw and chemi 
cal markers (Table II) may be utiltrrd routinely The 
adaptability of impnnts for these studies is described 
abose 

Inpmt cytology is a > aluable adjunct to the tissue 
dugnosis of lymphoid disease It is a quick easy re 



fiiiifnrv, Bfui trtriJiiiftoiinit 


ActaC\{o(iRi 



ell 

ksnsdiieas» lymphocyffpredomjnant inljTnphnode Note 
leed Sternberg cell and predominance of small lymphocytes 
nicolaou stain oil X 1 000) 

5 method whereby accepted cytolosic cnten^ 
be adhered to m studying alcohol fwed celh 
ed with the Papanicolaou tedmique Por thos^ 
cal pathology laboratones where Papanvcolaou 
s are not used hetnafoxyhn and eosin stain may 
sed with satisfactory results Additional touch 
arations way be made and placed in the appro^ 
e fixatives to utilize special staining techniques 
rther substantiate a diagnosis ^ 
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Figure 11 

Hodgkin s disease lymphocyte predominant m lymph node Note 
rare Reed Sternberg cell and predominance of small lymphocytes 
(Papanicolaou stain oil X 1 000) 


liable method whereby accepted cytologic cntena 
may be adhered to in studymg alcohol fixed cells 
stamed with the Papanicolaou technique For those 
surgical pathology laboratories where Papanicolaou 
stains are not used hematoxylin and eosm stain may 
be used with satisfactory results Additional touch 
preparations may be made and placed m the appro¬ 
priate fixatives to utilize speaal stainmg techniques 
to further substantiate a diagnosis 
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Figure 11 

Hodjkm s disease lymphocyte predomuunl in lymph node Note 
rare Reed Sternberg cell and predominance of small lymphocytes 
(Papanicolaou stain oil X 1 OCKl) 

liable method whereby accepted cytologic cnlena 
may be adhered to m studying alcohol fixed cells 
stained with the Papanicolaou technique For those 
surgical pathology laboratories where Papaiucolaou 
stains are not used hematotyhn and eosin stain may 
be used with satisfactory results Additional touch 
preparations may be made and placed m the appro¬ 
priate fixatives to utilize speaal sfauimg techniques 
to further substantiate a diagnosis ^ 
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Cytologic Monitoring 
of Cerebrospinal Fluid 
in the Treatment of 
Histiocytic Lymphoma 
Involving the Central 
Nervous System 
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This IS (I report of an unnsufll case m which cytoiogic 
monitoring played a key role in the six~and one half 
year survival of a 21-year old woman with disscmi 
noted histiocytic lymphoma involving the CKiitral 
nervous system At tins wntmg the patient showed 
no further evidence of malignant disease After 
primary diagnosis remissions and exacerbations of 
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the tumor were accurately detected bv p, nodic cyto 
logic examinations of 78 spmal fluid speevnens 
Therapeutic measures included total brain irradta 
tion implantation of an Ommaya reservoir and corn 
btnation chemotherapy This case study demon 
sfrnfo f/inf cyfolo^tc examination of cerebrospinal 
fluid ts an important method of wonifonng (lie re 
spouse:, of tumors to therapeutic measures 

Histiocytic lymphoma (HI) an aggressive tumor 
comprises about one third of all malignant Ijmpho 
mas ^ It usually occurs behv een the ages of 15 and 45 
with 5 ‘ 1 > to 6*^1 under age 25 The overall surviv al 
rate 43‘1> at one year drops to 20% al five jears 
The five vear surv ival rale for patients under 25 is 
only 12% * Centra! nervouss>slem (CNS) involve 
meot was demonstraled m 14% of 1S5 cares of HL 
seen at the New York Hospital m the past ten j ears ** 
Thenaiural development of this neoplasm has mvan 
ably led to death with only transient responses to 
chemotherapy Recently however new drugs and 
irradition used m combination arc changing this 
gloomy prognosis * 

In this report we present an unusual case of long 
survival of a young woman with HL with CNS in 
volvemenl Periodic c>iologic examination of the 
cerebrospinal fluid (CSF) accurately detected exacer¬ 
bations and the effectiveness of therapeutic mca 
sures was promptly evaluated 

Case History 

A 2l-year-oId white woman was admitted to the 
New York Hospital in May 1972 "Mh fever I>m 
phadenopathy pruntis weight loss and low back 
pain radiating to both thighs Cervical lymph node 
biopsv revealed HL Other studies showed abnormal 
liver function skeletal lesions nodular defects of the 
ileum and massive reiropentoneal involv ement She 
responded well to a combination of bIeom>cin vin 
enstine streplomgnn and prednisolone and was dis 
charged on maintenance cytoxan with penodic rein 
(orcement by vincristine and prednisolone Six 
Rionlhs later she developed headaches nausea and 
vomiting Even though an electroencephalogram and 
brain scan were negative a few tumor cells were 
found m her CSF 

In March 7973 the patient was readmitted with 
persistent headache diminished hearing ataxia and 
papilledema Brain scan and electroencephalogram 
were still negative however multiple CSF specimcrts 
contained man> pleomorphic lymiphoma cells She 
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CSF These figures illustrate the patient s rapid response to intrathecal methotrexate and lolaJ bram irradiation (Papanicolaou stam X 400) 
<A)Dayone pretherapyspeeimen Note markedly increased cellulanly pleomorphisra karyorrhexis pyknosis and polymorphonuclear 
leukocytes IB)Day three Note dim nuhing cellulanly Nuclearlobulation tnoUinotleal on karyorrhexis and pyknws are stiU prominent 
(C)Daysix Note them ttinuclealed giant cell Cellulanly karyorrhexis pyknosisandpolymorphonuclearleukocyies are decreased 


therefore received 1 800 rads of cobalt 60 to the 
whole brain and intrathecal methotrexate wa» initi 
ated Her symptoms subsided and the number of 
malignant cells in the CSF dropped markedly (Figures 
lA to JC) By late May specimens were again ncga 
tive Oral chemotherapy was discontinued because 
of decreased platelet and white blood cell counts The 
patien.1 entered the hospital in June with a stiff neck 
vomiting and progressive dementia A few abnormal 
cells suggestive of lymphocytic lymphoma were 
found in her CSF Because long term intrathecal 
chemotherapy was anticipated an Ommaya reser 
voir was implanted " ” Several subsequent CSF 
specimens obtained via the Ommaya reservoir 
showed only minor reactive changes 
Except for progressive bladder dysfunction ihe pa 
lient remained relatively well until February 1974 
when malignant cells reappeared in her CSF Treat 
menl with intrathecal Ara-C was initiated Soon 
thereafter only mild reactive changes were noted cy 
tologically She was admitted several more tunes due 
to progressive cerebellar and cauda equina degenera 
lion Additional ChiS irradiation was given m March 

1974 Tumor cells were last seen m her CSF in August 

1975 They were more suggestive of lymphocytic 



FgureZ 

The patients last abnormal CSF The malignant cells are more sug 
gestiveodymphocyt clymphomathan hisliocyticlymphoma 
(Tapaiuci^oustain X 400) 


lymphoma than of histiocytic lymphoma (Figure 2) 
In 1976 she had a colon conduit constructed for 
unnary diversion Her appendix removed at the 
same lime contained a small asymptomatic carci 
noid In February 1979 almost seven years after her 
initial hospitalization the patient was in complete re 
mission and discontinuance of all chernotherapy was 
under consideration 
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discussion 

total of 78 CSF specimens was examined by the 
^apamcolaou Cytology Laboratory All were pre- 
lared by the cytocentnfuge technique “ stained by 
he Papanicolaou method and classified as follows 
3 positive 10 suspiaous 7 inconclusive 7 benign 
itypia 34 normal and 7 virtually acellular An at- 
empl was made to correlate therapeutic effect rvith 
mear pattern The degrees of cytologic abnormality 
md cellulanty of each specimen were compared The 
lumber of cells per high-power field was estimated 
'Ve found that the increase in cellulanty was directly 
iroporlional to the degree of cytologic abnormality 
>uspicious and positive specimens were further 
xammed to determme the size of malignant cells and 
he presence of prominent nucleoli All but one of the 
lositive specimens contained a vanetv of malignant 
ells rangmg from small to large One positive and 
ive suspicious specimens contained small and 
nedium tumor cells Only small tumor cells were 
ound m the other five suspicious specimens Promt 
lent nucleoli were noted in almost half of the spea 
nens In the 17 instances m which CSF was obtained 
rom both the Ommaya reservoir and the lumbar 
rca the findings in each part of the specimen were 
ssentialiy the same 

Figures lA IB and 1C illustrate the rapid response 
0 combined treatment with intrathecal methotrex¬ 


ate and total brain iiradiation The pretherapy spea 
men Figure lA was obtained on the day mctholrex 
ate was initiated It contained many malignant cells 
pol 3 nnorphonuc]ear leukocytes cellular debns and 
cells showing karyorrhexis pyknosis and 
occasional mitoses Cobalt 60 therapy was started 
the following day The next specimen Figure IB 
taken hvo days after the first was somewhat lessee! 
lular Gianf cells with prominent nucleoli mullinu 
cleation nuclear lobulation pyknosis and karyor 
rhexis were noted The speamen taken on the sixth 
day Figure 1C was similarbut much less cellular 
The phenomenon of karyorrhexis has been well 
documented * * It may occur in patients with lym 
phomas and leukemias following irradiation and/or 
chemotherapy Similar changes have been found in 
pretrealment specimens from effusions and spinal 
fluids Spnggs” suggests that m HL some malignant 
cells outgrow their medium constquenlly dying 
cells with pyknotic or fragmented nuclei are inter¬ 
spersed among the viable tumor cells 
Figure 3 summanres on an annual basis the pa 
lients therapeutic cytologic and clinical status The 
space a/lott^ to each year ts determined by the num 
ber of cytology specimens and the months in which 
they were obtained Clinical status and chemother 
apy are similarly correlated Six drugs were used 
either alone or m combination sysfemically and two 
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were used singly intrathecally The clinical evalua 
lions ate subjective and represent the medical assess 
ment of the patient $ status at the time each specimen 
was obtained 

A comparison of cytologic findings and cfmical 
course shows interesting parallels and divergencies 
Although the patient was clinically well m May 1973 
and January 1974 malignant cells were found »n her 
CSF Conversely in the spring of 1974 m early 1975 
and in May 1976 her cytology specimens were nega 
tive Though in clinical remission she was ill as a re 
suit of secondary complications including unnary 
tract infections dementia of uncertain etiology a 
neurogenic bladder due to tumor infiltration of the 
cauda equina and ataxia secondary to cerebellar de 
generation 

Both the disease process and therapeutic measures 
contributed to her morbidity D Angio* reported that 
posUreatment complications associated with irradia 
tion and chemotherapy increased with combined 
therapy and were particularly prominent when irra 
diation and methotrexate were given together He 
concluded however There should be no shrinking 
from aggressive treatment when it is essential for 
cure Griffin* noted that when a lymphoma invaded 
the CNS corresponding neurologic abnormalities oc 
curred The therapeutic results in hi$ senes suggested 
that an aggressive approach is worthwhile 
This case substantiates the fact that cytologic 
examination of CSF is not only a reliable test for 
demonstrating meningeal involvement in patients 
with disseminated lymphomas but that it is also very 
useful for monitoring the course of the disease and 
therapeutic response * * Despite the diverse forms 
o{ therapy used in treating this patient no specific 
cytologic reactions were detected 
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Discussion 

A lolal of 78 CSF speamens was examined by the 
Papanicolaou Cytology Laboratory AU were pre¬ 
pared by the cytocentrifuge technique stained by 
the Papanicolaou method and classified as follows 
13 positive 10 suspicious 7 inconclusive 7 benign 
atypia 34 normal and 7 \ irtually acellular An at¬ 
tempt was made to correlate therapeutic effect with 
smear pattern The degrees of cytologic abnoimalily 
and cellularity of each specimen were compared The 
number of cells per high power field was estimated 
We found that the tncrease in celJulant)' was directly 
proportional to the degree of cytologic abnormality 
Suspicious and positive specimens were further 
examined to determine the size of malignant cells and 
the presence of prominent nucleoli All but one of the 
positive specimens contained a variety of malignant 
cells ranging from small to large One positive and 
five suspicious specimens contained small and 
medium tumor cells Only small tumor cells were 
found m the other five suspiaous specimens Promi 
nent nucleoli were noted m almost half of the spea- 
mens In the 17 instances m which CSF was obtained 
from both the Ommaya reservoir and the lumbar 
area the findings in each part of the specimen were 
essentially the same 

Figures lA IB and 1C illustrate the rapid response 
to combined treatment with intrathecal methotrex¬ 


ate and total brain irradiation The prelherapj speci 
men Figure lA was obtained on the day metholrcx 
ate was initiated It contained many malignant cells 
polymorphonuclear leukocytes cellular debns and 
cells showing karyorrhexis pyknosis and 
occasional mitoses Cobalt 60 therapy was started 
the following day The next speamen Figure IB 
taken two days after the first was somewhat less cel 
lular Giant cells with prominent nucleoli multmu 
cleation nuclear lobulation pyknosis and karyor 
rhexis were noted The specimen taken on the sixth 
day Figure 1C was similar but much less cellular 
The phenomenon of karyorrhexis has been well 
documented • * ” It may occur in patients with lym 
phomas and leukemias following irradiation and/or 
chemotherapy Similar changes have been found m 
prelrealment specimens from effusions and spinal 
fluids Spnggs^^ suggests that m HL some malignant 
cells outgrow their medium consequentlj dying 
cells with pyknotic or fragmented nuclei are inter 
spersed among the viable tumor cells 
figure 3 summanres on an annua/ basis the pa 
lienls therapeutic cytologic and clinical status The 
space allotted to each year is determined by the num 
ber of otology specimens and the months vn which 
they were obtained Clinical status and chemother 
apy are similarly correlated Six drugs were used 
either alone or in combination syslemically and two 
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were used singly mlrafhecally The clinical evalua 
tions are subjective and represent the medical assess 
ment of the patient s status at the tune each specimen 
was obtained 

A comparison of cytologic findings and clmtcal 
course shows interesting parallels and divergenaes 
Although the patient was clinically well in May 1973 
and January 1974 malignant cells were found m her 
CSF Conversely m the spring of 1974 m early 1975 
and in May 1976 her cytology specimens were nega 
tive Though in clinical remission she was ill as a re 
suit of secondary complications including urinary 
tract infections dementia of uncertain etiology a 
neurogenic bladder due to tumor infiltration of the 
cauda equina and ataxia secondary to cerebellar de 
generation 

Both the disease process and therapeutic measures 
contributed to her morbidity D Angio* reported that 
posttreatment complications associated with trradia 
tion and chemotherapy increased with combined 
therapy and were particularly prominent when irra 
diation and methotrexate were given together He 
concluded however There should be no shrinking 
from aggressive treatment when it is essentia! for 
cure Gnffm* noted that when a lymphoma mv aded 
the CNS corresponding neurologic abnormalities oc 
curred The therapeutic results in his senes suggested 
that an aggressive approach is worthwhile 
This case substantiates the fact that cytologic 
examination of CSF is not only a reliable test for 
demonstrating meningeal involvement in patients 
with disseminated lymphomas but that it is also very 
useful for monitoring the course of the disease and 
therapeutic response *' ” Despite the diverse forms 
of therapy used in treating this patient no speafic 
cytologic reactions were delected 
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Endometriosis is the aberrant growth of endometrial 
tissue at ectopic sites Permeation of endometrial 
glanda into the myomelnutn fadenDm)' 05 }s mlf'mil 
endometriosis) is common and is found in 25% to 
40% of all hysterectomy speamens Involvement of 
neighbonng organs of the female genital tract (ova 
nes ulenne ligaments rectovaginal and vesicoiegi 
nal septa cervix and vagina) is also frequently en 
countered 

Endometriosis of organs not related to the fema/e 
genital tract is seen rarely It has been reported to oc 
cur in the umbilicus hparotomy scars intestine 
appendix »* lung * pleura * pelvic lymph nodes 
fwidney^ ureter” and bladder ^ ” Recently vse 

had the opportunity to observ e a case of endometno 
sis involving the unnary bladder and were able to de 
teci endometrial cells m a cytologic preparation of a 
unnt sample 

Case Report 

This 27-year'Old black female complained of voiding 
discomfort consisting of suprapubic pam bearing 
down on urination was particularly severe around 
menstruation There was no history of hemaluna 
The patient had a cesarean section jn 1971 In 197S 
endometriosis of the umbilicus was found and ex 
cised (Figure 1) At the lime of the present admission 
she was under treatment for pelvic endometriosis 
Physical examination revealed a pafpab/e mass rrt the 
posterior cervical area and cystoscopy showed a 
bulging mucosa of the bladder with a papillary fesion 
and several blue dome cysts of the postenor wall An 
intravenous pyelogram was unremarkable Labors 
toiy values were within the normal range Voided 
unne and bladder washings were sent for cytology a 
biopsy was obtained dunng cystoscopy 

Results 

The cystoscopic biopsy demonstrated several mtra 
mural and submucosal foci of endometrial tissue m 
the wall of the unnary bladder (Figure 2) One of 
these foa extended to the surface of the bladder epi 
thelium and caused ulceration (Figure 3) Focal secre 
lory change of the endometnai glands was seen 
(Figure 4) Evidence of fresh and old hemorrhage 
with hemosidenn laden macrophages was present at 
several sites of the bladder wall 
The voided unne specimen was fixed in 50% afeo 
hoi and two slides were prepared by the filter lech 
tuque (Nudepore) Two Nuclepore filter prepara 
tions were made from the fresh bladder washing 
speamen Microscopic examination revealed a celiu 
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£ndomc no sofibeu njrybUddc Se e alendome ru) gland 
areprfsmt surrounded by dense s roma Asubm cosallocuslrf 
uro hel um (a row sin ma elyassocia *dw h theendome oal 
ue(hema 0 yl nandeo n x 120 
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Endome ossof beli narybladde Theove ynguohe urn 
<a ows 5 d njped iheei^onre al ue(cene)exfo a es 
I ee y ft n he b adde lumen (r ght) (hema o yl n and eos n X 
150 


Ur spec men conta n ng squamous cells urothel al 
cells and several groups of small dark cells wh ch 
were colts dered to be endontetrtal cells They oc 
curred stngly and m clusters had a h gh nuclear 
cytoplasm c ratio and occas onally showed a cuboi 
dal or cyl ndncal shape (F gures 5 and 6) Several 
clusters were present wh ch resembled the double 
contoured bod es occurring at the time of exodus in 
the postmenstrual vag nal smear Hemos denn laden 
macrophages were seen in the bladder wash ng 
speamen 

Discussion 

Hie f rst case of endometrios s of the ur nary bladder 
was reported in 1921 by Judd * A few reports of 
endometriosis of ureters ’ and of k dney* are on rec 
ord Up to 1966 150 cases of bladder endomctnos s 
were reported in the world 1 terature * estabi shmg 
the bladder as the most common site of involvement 



32 Sc/iHcirfir Smith Frabk 


Ada C>tolo{^ca 



Figure 4 

Some o( the endometrial glands show papillary inloldmgs and 
secretory change (hematoxylin and eosm x 37S) 


of the urinary tract by endometriosis A case of endo 
metnosis of the bladder m a male patient treated by 
orchiectomy and estrogen for carcinoma of the pros¬ 
tate was reported by Ohker and Harris “ It has been 
pointed out‘ ** that bladder biopsies m patients who 
developed cervico vesical fistulas after cesarean sec 
tion mav erroneously be interpreted as endomelnosts 
of the bladder 

Classically the symptoms of endometriosis of the 
bladder are described tobehematuna uhich may be 
cyclic m character dysuria and suprapubic pam 
occurring m a patient who has a history of gyneco¬ 
logic surgery The disease is usually seen m women of 
childbearing age Cystoscopy reveals the presence of 
olue dome cysts most commonly involving the 
posterior wall 

Since endometriosis rarely involves surfaces of 
mucosal membranes its presence is only occasionally 
detected by exfoliative cytology In the case pre 
senled here the endometnal tissue did reach the sur 
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Figures 

aosicfi of endometnal tells art present In the voided unne (Papa 
rucolaou stain X 600) 
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Endometnal glandular structures are also seen m the bladder nash 
tng (Papanicolaou stain X SCO) 
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Face penetrated the urothelium and shed endomelnal 
stromal and glandular cells into the urine (Figure 3) 
Endometriosis has occasionally been detected by 
cytology at sites other than the urinary bladder 
Koss’® reported the presence of endometrial cells in 
the spinal fluid of a 32 year-old woman with a histo 
ry of debilitating headaches at the lime of menstrual 
bleeding Granberg et al‘ diagnosed endometriosis of 
the lung and pleura by needle aspiration Wilhelm el 
al” found endometrial cells in a pleural fluid and 
Kanbour et aP presented the cytology of peritoneal 
washings with ovarian endometriosis 

Cylolo&ically the endometrial cells seen m the 
urine of this patient resembled for all intents and 
purposes those usually present in a vaginal smear 
Vaginal contamination in this case can be ruled out 
since endometrial cells were also present in the blad 
der washing specimen From a diagnostic point of 
view the unsuspected presence of small cells with a 
high nuclear-cytoplasmic ratio in a urinary spea 
men raises the possibility of malignancy e g poorly 
differentiated urothelial carcinoma lymphoma 
metastatic small cell carcinoma and sarcoma FoIIicu 
lar cystitis is a benign condition to be considered in 
the differential diagnosis However the marked uni 
formity of the cells and their occurrence in exodus 
type clusters should raise the suspiaon of endometn 
osis of the bladder Of particular value for the differ 
ential diagnosis is the fact that endometriosis occurs 
almost exclusively in young women of childbearing 
age whereas most malignancies tend to occur in an 
older age group 

Finally the possibility of malignancy arising m 
endometriosis has to be considered ^ Brooks and 
Wheeler' recently compiled 45 cases of adenocarcino 
ma arising in extragonadal endometriosis from the 
literature among which were four cases of carcino 
ma arising in endometrial foci of the urinary bladder 
It IS of interest that among those 45 cases virtually 
all histologic types of carcinoma known to occur in 
the endometrium were seen including clear cell car 
cinoma squamous cell carcinoma endometrial 
stromal sarcoma and adenoacanthoma There was 
no evidence of malignancy whatsoever in our case 

Prognosis of endometriosis of the urinary bladder 
depends upon the sue of the lesion and occasionally 
requires partial cystectomy Treatment with antigo 
nadotropin* or progesterone should be instituted 
initially 
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n two cases the ova of parasitic worms Ascans lum 
Jricoides and EnterobJus vermjcularis were 
ibserved in Papamcohau-stained vaginaJ smears 
^he charactensttcs of each type of ovttrn are de 
cnbed 
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From time to Uroe reports love appeared m the liter 
alure of parasitic diseases evidenc^ by the presenre 
of ova cysts or parts of parasites m cenjcoiagmal 
smars The incidence of worm infestations is very 
high in India particularly m the lower socioeconom 
IC classes due to poor hygienic standards Carelul 
screening of cytologic smears from patients iti a 
general hospital is lihely to reveal many interesting 
parasites This report deals with the finding of ov a of 
parasites in Papanicolaoiirslained smears from the 
vaginal pool 

Ca$« Reports 
Casel 

A 45 year-old parent allended the hospital for copi 
ous fou/-5i7ieWins discharge and bacfcache ChnicaJ 
ly she had a sma/l friable lesion Jess than 3 on on 
the posterior lip of the cervix The smears yvere taken 
from the posterior fomix Cytology revealed cells 
from an invasive caranoma In one of the smears vec 
found an unfertilized ovum of Ascans lumbneotdes 
or roundworm 

ferti/e eggs of Ascans \ ary tn size from 45p to 7 V 
by 3Sp to 5 Pm The typical egg is one celled and thick 
shelled The extenor is rou^ and mammillaled m 
appearance although sometimes the rough extenor is 
missing Infertile eggs are considerabl) longer than 
fertile ones and lack interior cellular differentiation 
The diagnosis of carcinoma was confirmed b> 
biop<y The t> 7 >e of in>asive carcinoma revealed by 
cytologi and pathology was a large-cell nonkcratm 
izmg epidermoid caranoma grade II The diagnosis 
of roundworm m/esfation was confirmed by stool 
examination Treatment with Decans (tetramisole) 
resulted in the expulsion of several worms Even at 
the time of Wertheim hysterectomy several dead 
roundworms were palpated m the intestine 

To the best of our knowledge Ascaris eggs in the 
vaginal pool have not been reported so far This find 
ing was almost certainly due to contamination with 
stools due to poor personal hygiene This patient also 
had a second-degree perineal tear so she had partial 
loss of sphinctcnc control 

Cose 2 

DM was a 20->ear-old patient with threatened 
abortion Smears vsere requested for progesterone 
effect The smears w ere taken from the posterior for 
nw of the vagina and stained by the standard Papani 
colaou method On one of the slides we found a typi 
cal ovum of the pinworm Enterobms vemucu'lims 

11-<I034 S0200 0 TheInternalionalAc^dirny ott.>lpl‘ 
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These eggs measure 55n by 25^i i e the width is 
about half the length They stain eosmophihc with 
an orange red color The egg is flattened on one side 
Enclosed in the refractile shell are bright-orange 
staining larvae The shell is composed of an outer 
triple layer and inner monolayer The gravid female 
of Enterobtus extrudes the eggs on the penneaJ skin 
and it is not unlikely that they can invade the vagina 
The intense pruritus associated with this disease can 
also lead to the deposition of eggs around the introi 
tus These eggs can produce vaginitis and leucorrhea 
Cases have been reported of parasites migrating 
along the entire length of the genital tract and enter 
ing the peritoneal cavity through the fallopian tubes 
The background of the smear in this case did not 
show excess inflammatory response nor were many 
histiocytes present (Figure 1) 
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Discussion 

Fentanes de Torres and Benitez Bnbiesca of Mexico 
repoiied a senes of 13 cases of pinworm ova in vagi 
nal smears in 1973 ‘ Langlinais in 1969 reported the 
finding of pinworm ova in smears * Among the para 
sites reportedly found m cervicovagmal smears are 
Entamoeba histolytica Schistosoma hematobiurtt 
Microfilaria and pinworm To this list we now add 
our case of Ascaris ova 
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From time to time reports have appeared m the hter 
alure of parasitic diseases evidenced by the presence 
of ova cysts or parts of parasites in cervjcova^jna) 
smears The inadence of worm infestations is verj 
high in India particularly m the fouer socioeconom 
1 C classes due to poor hygienic standards Careful 
screening of cytologic smears from patients in a 
general hospital is likely to reveal many interesting 
parasites This report deals with the finding of ova of 
parasites in Fapanicolaou-stained smears from the 
vaginal pool 


In two cases the ova of parasitic worms Means lum 
bricoides and Enterobius vermicularis wtre 
observed m Papanicolaou-stained vaginal smears 
The characteristics of each type of ovitnt are de¬ 
scribed 


From the Cytology Qinic and the Department of Obstetnes and 
Gynecology Cama and AlW»sHospJlaJs Btimbay India 
Dr Ganid is Cytologist and Assistant Obsletncian and Gynecolo 
gist 

Dr Saraiya u Cytologist and Assistant Professor of Obstetnesand 
Gynecofogy Grant Medica/CoWege Sontbiy 
Ms Paraskar jsTeJiniCian in Cytology 
Ms KJ7okhawaIiaisTKtinjcjaninCylolog> 
Receivedforpublicalionjimelt 1977 
ActeptedforpuWii.ationFebru3jyl6 1979 

34 


Case Reports 
Casel 

A 45 year-old patient attended die hospital for ccpi 
ous, fouI-smelling discharge and backache Clinical 
ly she had a small fnable lesion less than 1 cm on 
the posterior lip of the cervix The smears were taken 
from the posterior fompe Cytology rexealed cells 
from an invasive carcinoma In one of the smears x\e 
found an imfertiltred ovum of Ascans lumbncoidcs 
or roundworm 

IVtile eggs of Ascans v ary m size from 4^ to 7Sp 
by S$ii to sop The typical egg is one celled and thick 
shelled The extenor js rough and mammillafed in 
appearance although sometimes the rough extenor is 
missing Infertile eggs are considerably longer than 
fertile ones and lack mtenor cellular differentiation 
The diagnosis of caranoma v\as confirmed by 
biopsy The type of invasive carcinoma revealed by 
cytology and pathologj was a large-celJ nonkeratin 
«ing epidermoid carcinoma grade II The diagnosis 
of roundworm infestation was ton/irmed by stool 
examination Treatment with Decans (fetramisolel 
resulted in the expulsion of several worms Ev en at 
the lime of Wertheim h>stereclomy several dead 
roundworms were palpated in the intestine 
To die best of our knowledge Ascans eggs m the 
vaginal pool have not been reported so far This find 
mg was almost certainly due to contaminalion with 
stools due to poor personal hygiene This patient also 
had a second-degree penneal tear so she had partial 
Joss of sphmclenc conlinJ 

Case 2 

dm was a 2C^year*old patient with threatened 
abortion Smears were requested for progesterone 
effect The srnears were taken from the postenor for 
nix of the vagina and stained by the standard Papam 
colaou method On one of the slides we lound a tjpi 
cal ovum of ihepmworm Enterobius lennicularis 
The Inlemationj] ci C\ 
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These eggs measure S5fi by 25/^ i e ihe width is 
about half the length They stain eosinophilic with 
an orange red color The egg is flattened on one side 
Enclosed m the refractde shell are bright-orange 
staining larvae The shell is composed of an outer 
tnple layer and inner monolayer The gravid female 
of Enlerobius extrudes the eggs on the perineal skin 
and it IS not unlikely that they can invade the vagina 
The intense pruritus associated with this disease can 
also lead to the deposition of eggs around the introi 
tus These eggs can produce vaginitis and leucorrhea 
Cases have been reported of parasites migrating 
along the entire length of the genital tract and enter 
mg the peritoneal cavity through the fallopian tubes 
The background of the smear in this case did not 
show excess inflammatory response nor were many 
histiocytes present (Figure 1) 


Vaginal Parasitosis ?5 

Discussion 

Fentanes de Torres and Benitez Bribiesca of Mexico 
reported a series of 13 cases of pinworm ova m vagi 
nal smears in 1973 * Langlinais in 1969 reported the 
findmg of pinworm ova m smears * Among the para 
sites rqjortedly found in cervicovagmal smears are 
Entamoeba histolytica Schistosoma hematobium 
Microfilaria and pinworm To this list we now add 
our case of Ascans ova 
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fefectjon ivilh SlrongyloidKS. sfcrcomfj*; is an endemic 
/requenUy found m tropical and subtropical 
areas up t 0 8S^o of the lower socioeconotnirpopub 
fjon can harbor the nematode m the small bond 
Sporadic C3ses have been reported m countries Kith 
cooler chmafts ' 

5 stcrcoraUs can live for many years m the human 
body Khjfe producing edher no symptoms or onlv 
Vague gasfromfestjnal complaints diarrhea fever or 
fransient pneumonitis H>pennfection with wide 
spread dissemination of the larvae may produce a 
severe and often fatal disease that is difficult to 
diagnose clinically This manifestation sometimes ap 
pears m a norma/ host Far more often it occurs in pa 
tients i\ith other clinical conditions such as milnu 
trition or altered immunity* due to for example )eu 
kemia fjmphoma teprosj systemic lupus erythem 
atosus or treatment with high doses of corticosteroids 
or other immunosuppressive drugs * * This paper de 
scribes a renal transplant patient treated with immu 
nosuppressive drugs who vvas found to have esten 
sive dissemination of the larvae Cytologic exawwa 
lion of the ascitic fluid showed the presence of the 
oigamsms 


Ftlanfonu larvae of Strongyioides stercorahs were 
found by cytologic exammnUon in PopamcolnoM 
stawicf smears of nscific/find iit a renal trmisp/niK re 
cipiciit frcHtcd liUt/j iMiimmosuppressiue drug? The 
uflfifciit developed n/utn( hyperuifectioii of S stercor 
alts proniicerf by an automfective cyck of the para 
site 
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Case Report 

The patient, a 33 year-old while man had advanced 
chronic renal insufficiency and was the recipient of a 
renal homograft He was put on immunosuppressive 
therapy Kith prednisone 40 mg per day andazathi 
opnne 150 mg per day The patient had bem born 
and lived in Formosa a province in the subtropical 
area of northern Argentina 
Fifty days after the renal transplant the patient no 
Uccd the onset of (pigasfnc pain nausea and vomit 
mg with diarrhea and abdominal distension A mac 
ulopapular rash was observed on his head neck ah 
domen and lower limbs An upper gastrointestinal 
roentgenoyam was mferprefed as showing hemor 
rhagic duodenitis Routine laboratory data revealed 
a hematocrit of 37^e. and a white blood cdl count ol 
9 000 per ml without eosmophiha Bight da>s alter 
th^ onvet of his symptoms the patient was operated 
on Surgical findings included a congested and di 
Wed small bowel mexentenc lymphadenopathy and 
approximately 500 ml of bloodj ascitic fluid that was 
submitted for cytologic analysis The smeirs stamed 
with the Papanicolaou method showed red blood 
cells leukocytes lymphocytes some mesolhehal 
cells and abundant filanform larvae of S <ti rcorah 
Tlw larvae measured 400um to SOPpm m length and 
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14^lm to 16fim in diameter They had closed gullets 
(Figures 1 and 2) and curved blunt notched tails 
In the immediate postoperative period the patient 
had several episodes of respiratory insufficiency with 
bronchial spasm and he died soon afterw ards of car 
diac arrest Just before death a chest X ray had shown 
diffuse infiltrates in both fields At autopsy ova of S 
5/ercorafis were found in the mucosa of the small 
bowel filariform larvae were found m the wall of the 


small (Figure 3) and large bowels as well as in the 
lungs associated with severe hemorrhage 

Discussion 

Strongyloides stercorahs is a nematode that dwells in 
warm and humid soils where the filariform (infect 
mg) larvae can penetrate the bare skin and travel 
along the blood vessels towards the lungs Once 
there they penetrate the alveoli from where 
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Higher magmficahon of the fJanform Urvae 
with details of its mlema] structure (Papanico¬ 
laou stain X2S0) 
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Filan/onn larvae of Strongyloides stercoralis uvn? 
found by cytologic examination in Payaiucotaou 
stained smears of ascitic fluid m a renal transplant rc 
cif/ient trialed with inimunosi/ppressiie drugs The 
pat It nt developed a fata! li vpt niifcction of S stercor 
alls productd bv an autoinfectivc cycle of the para 
site 
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Infection with Strongyloides slcrcorahs is an endemic 
disease frequenll> found in tropical and subtropical 
areas up to 85^ of the lower socioeconomic popula 
lion can harbor the nematode m the small bowel 
Sporadic cases have been reported m countries with 
cooler climates ’ ” 

S stercoralis can Iiv e for many years in the human 
body while producing either no s>mp(oms or onfj 
vaguegastrojntesfjnalcompJafnts diarrhea /tieror 
transient pneumonitis Hypennfection with wide 
spread dissemination of the larvae may produce a 
setene and often fatal disease (hat is difficult to 
diagnose clinically This mani/estatjon sometimes ap 
pears in a normal host Far more often it occurs in pa 
dents with other c/mical conditions such as mainu 
tndon or altered immunity'due to for example leu 
kemia lymphoma leprosy systemic lupus erj them 
atosus or treatment with high doso of corticosteroids 
or other immunosuppressw e drugs * ^ This paper de 
scribes a renal transplant patient treated with immu 
nosuppressjve drugs who was found to hate exfen 
sive dissemination of the larvae Cytologic examina 
lion of the ascitic fluid showed the presence of the 
organisms 

Case Report 

The patient a 33 >ear-o/dtvhite man had advanced 
chronic renal msuffioency and was the recipient of a 
renal homograft He was put on immunosuppressive 
therapy with prednisone -lOmgperday and azalhi 
oprme ISO mg per day The patient had been born 
and lived w Formosa a province in the subtropical 
area of northern Argentina 
Fifty days after the renal transplant the patient no 
deed the onset of epigasfnC pain nausea and vomit 
mg with diarrhea and abdominal distension A mac 

ulopapular rash was observed on his head neck ab 
domen and lower limbs An upper gastrointestinal 
roentgenogram was interpreted as showing hemor 
rhagic duodenitis Routine laboratory data revealed 
a hematoent of 37% and a white blood cell count of 
9 000 per ml without eosmophilia Eight days after 
the onset of his symptoms the patient was operated 
on Surgical findings included a congested and di 
lated small bowel mesenteric lymphadenopathy and 
approximately 500 ml of bloody ascitic fluid that was 
submitted for c> lologic analysis The smears stained 
with the Papanicolaou method showed red Wood 
cells leukocytes lymphocytes some mesoihelial 
cells and abundant filanform larv ae of S sfe rcorohs 
The larvae measured 40CVm to SOC^m in length and 
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Strongyhides stercorahs in Ascitic FJuid 37 


I4{im to 16/im in diameter They had closed gullets 
(Figures 1 and 2) and curved blunt notched tails 
In the immediate postoperative period the patient 
had several episodes of respiratory insufficiency with 
Dronchial spasm and he died soon afterwards of car 
diac arrest Just before death a chest X ra> had shown 
diffuse infiltrates in both fields At autopsy ova of S 
stercorahs were found in the mucosa of the small 
bowel filariform larvae were found m the wall of the 


small (Figure 3) and large bowels as well as in the 
lungs associated with severe hemorrhage 

Discussion 

Strongyloides stercorahs is a nematode that dwells in 
warm and humid soils where the filariform (infect 
ing) larvae can penetrate the bare skin and travel 
along the blood vessels towards the lungs Once 
there they penetrate the alveoli from where 
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Section ot the small bo\s<l mucosa tal.enat aulops> in which br 
vaeot Str »)8u/ij f > <1 rron/i aresccn (hematoxylmanileosm 
X 100> 


through the trachea and larynx they find their way 
towards the gastrointestinal tract The adult worms 
become localized in the small bowel and they jay 
eggs that mature into therhabditiform larvae that are 
^ found in feces In the soil the rhabditiform larvae 
may mature into free living adults that continue to 
reproduce or may metamorphose into filariform lar 
vae that cause infection Rhabditiform larvae may 
also metamorphose into filariform larvae m the 
host s small boivel and penetrate the wall of the bow 
el or the perianal skm producing an automfeclive 
cycle that perpetuates the infection ' Under several 
conditions as mentioned above in the introduction 
the autoinfective cycle can assume massive proper 
tions The presence of filariform larvae in the ascitic 
fluid and lungs in our patient demonstrated the exis 
tence of a hypennfective manifestation produced 
b> a massive automfeclive cycle Such systemic 
strongyloidiasis has rarely been desenbed m renal 
transplant recipients treated with immunosuppres 


s.ve dnigs having been reported only bj Fagundes el 
al in Braril' and by Scoggm and Call'" and Scovsden 
etal" m Ihe United Stales 
Although larvae hav e been found and described m 
sputum*and their existence in ascitic fluid men 
tinned briefly * ’ no description of the morphologic 
features of S slercoralis in the ascitic fluid is avail 
able in the cytologic literature From a purely mor 
phologic standpoint S stcrcornfis must be differenti 
ated from Ancy/ostomn duDciemlc uhich is not in 
digenous to the United States and from Nccator 
niiicncatius and Ascans lunibncoidcs These other 
nematodes do not have the blunt and notched tail of 
S slercoralis the tails of their filariform lanae arc 
sharply pointed Neither Asrnns nor the hookworms 
produce automfeclive cy’cles and massive infection 
as does 5 sfercoralis * 

Cytology can contnbute to the initial diagnosis of 
infection due to S slercoralis dunng the life of the 
patient cither b> sputum examination* ” or as m this 
case by finding the larvae in the ascitic fluid If a 
duodenal aspirate is studied larvae can be observed 
in 90*J& of the cases * In approximately SO^o of the 
cases larvae of S slercoralis can also be found in 
fresh stool although often requiring elaborate con 
cenlration procedures This diagnosis and confirma 
tion js very important because life-saving therapy 
with thiabendazole can be instituted in some cases it 
can result in a cure ** 

Immunosuppressed patients from areas where S 
slercoralis is endemic should undergo stool examina 
tion to rule out infection with this parasite and (he 
possibility of a massive autoinfeclion such as the one 
described in this report ‘ 
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A unique ease of hypennfeetion wjdi Strongyloides 
stercoralis m an apparently wiftiunosuppressed host 
IS reported The organism m various stages of niafii* 
ration was initially detected by routine sputum cytol 
ogy Papanicolaou stained smears from scrapings of 
jepinal and colonic mucosa provided specific conftr 
mation of the parasite Postmortem examination also 
showed massive tissue and lascular invasion tn the 
intestine with cerebral and pulmonary dissemination 
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Sputum cytology .$ a widely used noniniasue and 
mexpensne screening procedure ” It maj provide 
the earliest diagnostic evidence of premalignant and 
malignant lesions’■■■> With experience benign 
tumors as vvell as infectious conditions due to virus 
es fungi and parasites may be identified ’" Among 
the parasitic infections amebiasis and slrongjloidia 
SB have been previously diagnosed by a routine 

Papanicolaou-stamedsputum examination “ 

This paper desenbes a case of hjpennfection with 
Stroiigi/lmiies stercoralis m which the imtial detec 
tion of the worm was made m a routine sputum cj to 
logic examination 

Case Report 

A 60-} ear-old Caucasian male tv as admitted to Hmes 
VA Medical Center with an abrupt onset of focal sei 
zures and right hemiparesjs The patient was a 
known alcoholic and had never been out of the 
United States Computer tomographic scan showed 
multiple brain lesions consistent with abscesses Ab 
normal laboratory results included anemia mild leu 
kocjlosis and eosinophtha and guaiac positive 
stools The causative agent thought to be Sfephylo 
coccus was never isolated Because of the nonspea 
he investigative data he was placed empirically on 
broad-spectrum antibiotics and an antituberculous 
regtmen Steroid treatment was also instituted for the 
management of the increased mlracranial pressure 
No improv ement was recorded The patient later de* 
veloped a diffuse bronchopneumonia which similarly 
was unresolved despite prompt therapy His defeno 
rating physical condition precluded neurosurgical 
intervention 

The patient lapsed into a terminal coma A routine 
sputum cytology revealed acute and chronic inflam 
malory cells and some parasites The latter predomi 
nantly larvae were elongated spindle-shaped 
slender and orangeophilic and measured approxt 
mately 250 m to 260 m m length (Rgure 1) In a clearly 
visualized larva a stout small buccal cavity and a 
long esophagus were seen An occasional fully dis 
tended egg with a young larva about to emerge from 
the membranous confines was noted (Figure 2) 
Adult female worms about five times longer than (he 
free larvae were occasionally noted (Figure 3) 

No specific treatment was initiated because thepa 
tient died a day after the cytologic recognition of the 
parasite Pertinent postmortem findings included 
Strongyloides sfercoru/is parasitemia and widespread 
candidiasis The entire small and large intestine dis 
played acute linear and serpiginous ulcerations with 
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tissue and vascular invasion from numerous worms 
in vanous stages of maturation Examination of the 
PapanicoIaou-stained smears from scrapings of the 
jejunal and colonic mucosa demonstrated the charac 
tenstic rhabditiform and filariform larvae uniformly 
embryonated eggs and parasitic female and male 
adult worms of S sfcrcora/is (Figures 4 and 5) The 
organism together with Candida albicans compli 
cated the abscessed pneumonic and cerebral lesions 
In addition septic myocardial and splenic infarcts 
were caused by Candida 

Discussion 

A middle aged man who was apparently immuno 
suppressed " ” presented with brain abscesses In 




Fgur<4 

A Tapan colaou-sta ned scrap ng smear of ihe jejunal mucosa 
demomtrat ng two f lar form larvae of St ongylo des stereo al s 
(X800) 
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jdditjon fo ihe Bntibtohcs and anfifuberculous regi 
nens steroid therapy was instituted for more than a 
nonth in an attempt to control the increased mtra- 
•ranial pressure Eventually two infectious compli 
ations were diagnosed Stronsyhides hypennfec 
ion and candidemia Both opportunistic organ 
5ms”‘‘ were microscopically documented in the 
erebraJ and pulmonary fesions The Sfrongyfonfes 
nassively reproduced in the small and large intestine 
wth tissue and vascular invasion Septic myocardial 
nd splenic infarcts ivere attnbuted to the Candida 
This case is interesting from several aspects first 
he parasite was originally discovered by a routine 
putum cytologic examination Second, various 
fages of Strotigvhiefes life cycle were recognized in 
single sputum specimen They included young 
habditiform larvae about to break free of the rnem- 
ranous confines of the egg many filanform larvae 
nd rare adult female worms This observation might 
e explained by contamination of the sputum with 
astnc and duodenal contents however there was 
o notation of terminal vormtmg ivith the request for 
y-lologic screening The other possible explanation 
^ould be an extraintestinal maturation and comple 
on of the life cycle of S stercorahs possibly in the 
mg in this overwhelmingly infected and immuno 
ippressed patient Third the absence of a history of 
a\el outside the United States makes this patient a 
ire autochthonous instance of strongyloidiasis oc 
imng in a temperate climate ^ “ Finally no stool 

■amination hr parasites was ever done despite the 
isinophilia guaiac-positive feces, negative worVup 
3fa andpuzzling clinical syndrome 
Although S stercorahs is basically a tropical and 
tbtropical parasite it does occur in about 1*^ to 4^ 

■ the population in the southern United States 
le infection is more commonly found in adults 
an children *»® Its spread in mental and penal msti- 
tions with warm moist and congested environ- 
ents is notorious V\^ile poor hygiene defi 
tely increases parasitism, prevention of defecation 
to the sod and adequate treatment of cases are the 
ily effectiv e means of eradicating the disease 
The infection with Stronsyhides commences with 
rval penetration of the skm The larva then invades 
e cutaneous vascular channels migrates through 
e nghl side of the heart and lung capillaries 
capes into the alveoli where it matures into an 
folescent worm ^ * and finally ascends the respirato- 
' tract to the glottis From the glottis the brva is 
\allowed thus reaching its ultimate residence in the 
ilestme The entire length of small and large intes¬ 


tine may be involved but the duodenum and jvju 
num are the fav ored sites >*»«««« u 
The predominant symptom usually is diarrhea 
which may' be refractory to treatment Mild case; 
of strongyloidiasis are frequently asy mptomatic 
The parasite can survive m the intestine for many 
years '***> and in a host with poor hygienic habits 
the so-calfed automfection may be observ ed • *•* * 

** In automfection the larvae mature to the infective 
filariforms in the penanal region and initiate a new 
skin penetration either therein or in the buccal muco 
sa following ano-oral contamination This is 
followed by the usual migration via the vascular 
heart lung pathways and the establishment of anoth 
er generation of organisms A further intemaf infec¬ 
tion termed hypcnnfccttori occasionally occurs 
With impaired shedding of the rhabditiform larvae in 
the feces or with immunosuppression *■'* '^The in 
fective filanform larvae are produced in the intestine 
and start a mucosal penetration into the mesenteric 
veins The host develops a severely exaggerated form 
of parasitism with dissemination of the organism to 
almost every organ ’ 

The diagnosis of strongyloidiasis is based on the 
findings of the rhabditiform larvae m the feces duo 
denal aspirates and rarely sputa *•***•*””’*** The 
embryonated eggs filanform larvae and adult 
worms are also distinctive when found 
Of utmost value is a high index of suspicion for the 
presence of this helminthic infKiion* m patients 
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Seiwrfy nme Jiuman animom from different gesta 
tionai ages were studied bv new tnorphomctni 
methods The Sudan Ifl positne gramde> in the 
cytoplasm of the ammohe epitheha] cells acre first 
observed in the reflected anmion from the second tn 
wester of normal gestation During the third twin s 
ter of norma! gestation the nuinhtr of cytoplasmic 
granules mcrcased runarKahly uith g^stahanal o?c 
not only m the rppected amiiton hut also in the pla 
cental amman The number of granules uas gcmral 
Iv related to the increasing rates of anuchaUd celb 
and bmuclcated cells m the ammotic cpilhchum dur 
mg the third tnnitstcr of norma! gestation During 
the third trimester of gestation the nimibcr of gran 
ides uas greatet in tin distant reflected amnion with 
its less adequah blood supply than m the placental 
A vast accumulation of the granides >n the 
entire amnion was observed in cast s of fetal dt ath in 
which blood supply had cc<75crf 
It is suggested therefore that the progrcssii e ac 
citmit/<7ftori of Sudan III positive cytoplasmic gran 
ules m the human ammotic cpithcliiim dunng the 
third trimester of norma! gestation is the result of cell 
digcrieration 

The increasing accuntubuon ol Sudan HI posJhve 
granules m the cjdoplasm of the human amntotic epi 
thehal cells with gestational age has been recorded ^ 

^ ” but the biologic weaning o! this change has not 
been elucidated thoroughly The quantitative analj 
SIS of this change is the purpose of this paper 

Matenals and Methods 

Se\entynine human amnions from different gesta 
Uonat ages were used in this study The 69 normal 
cases included 14 in the first inmesfer 8 m the second 
tnmesler and 47 in the third trimester oI gestation 
There were ten cases with intrautenne fela\ death 
composed of five cases m the first tnmestcr three in 
the second tnmesfer and two in the third tnmesler of 
gestation The first tnmestcr was defined as less than 
20 Completed \seehs of gestation the second 
trimester as over 20 completed weeks but less than 28 
and the third trimester as 28 completed weeks and 
oier according to WHO standards 
The normal cases in the first trimester and the early 
half of the second tnmester were selected from legal 
abortions induced by curettages and Porros opera 
Uons Some cases in the latter half of the second tn 
coester and in the early third tnmesler were selected 
front premature vagmaf deUvenes in which no neo 
nataf complications arose for at least 24 hours after 
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delivery The other normal cases m the third trimes 
ter were selected from term and postterm vaginal 
delivenes in which no neonatal complications arose 
for at least seven days after delivery 
The cases of fetal death in the first trimester were 
selected from both complete abortions and incom 
plete abortions with the amniotic sac including the 
dead fetus and those m the second and third In 
mesters were selected from cases of artificial delivery 
within several days after cessation of fetal vital signs 
Discoid portions of fresh membrane about 2 cm in 
diameter were excised from both the placental am 
nion and the reflected amnion The fresh membranes 
were stretched in new devices made of plastic double 
rings The stretched standardized specimens were 
fixed with 10% formalin and stained with Sudan III 
and with hematoxylin The connective tissue in the 
outer layer was removed and the specimens were 
mounted in glycerin The histologic structures of the 
epithelial layer of the amnion were clearly observed 
under the microscope and could be distinguished 
from other stromal layers of the amnion 
In order to measure the nuclear and cytoplasmic 
features of the epithelial cells framed squares mea 
sunng 10 000fjm‘ were projected on the TV monitor 
of an automatic microscopic particle measurement 
computer apparatus composed of the nMC System 
(Millipore Ltd Bedford Massachusetts) and a 
Vanox microscope (Olympus Optical Co Ltd To 
kyo Japan) The total number of nuclei in the unit 
area was counted automatically and the numbers of 
anucleated cells bmucleated ceils and Sudan III posi 
live granules were determined for the unit area The 
total number of cells in the unit area was obtained by 
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subtracting the number of bmucleated cells from the 
total number of nuclei and adding the number of 
anucleated cells The number of Sudan 111 positive 
granules per cell was obtained by dividing the num 
ber of granules by the total number of cells m the unit 
area The rate of anucleated cells or bmucleated cells 
was represented as the percentage ratio of such cells 
to the total number of cells m the unit area 

To show clearly the morphometric results the 
averages of measured values of each speamen were 
plotted on the dispersion diagrams at intervals of 
four or eight gestational weeks The values of the 
placental amnion and the reflected amnion were cal 
culated separately 

Results 

Sudan III positive granules were observed in the 
cytoplasm of the amniotic epithelial cells The cylo 
plasmic granules were first observed in the reflected 
amnion in all cases of second trimester normal gesta 
tion Their number in the reflected amnion and in the 
placental amnion increased remarkably with gesta 
tional age During the third trimester of normal ges 
tation up to 20 fat granules per cell could be ob 
served (Figures 1 to 3) In most normal cases the 
number of granules in the reflected amnion was 
greater than in the placental amnion In most cases of 
fetal death espeoally in the cases m the second and 
third trimesters of gestation the number of granules 
m both amnions was almost identical to the number 
in normal cases at the end of gestation and was 
greater than in normal cases of the same gestational 
age (Figure 1) 

The anucleated cells in the amniotic epithelium 
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•Iiejccumuiaiionotbudan 111 pos live granules in the cylo 
plasm of the normal amniotic ep thehum m relation to gesta 
UomI age Note the vast accumulation of granules in the cases 
wlhfet tdealhtO = placental amn on normal case □ = 
placental amnion fetal death case • - reOected amnion noi 
malcase ■-reflected amn on feta! death cav) 
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The epithelial nudei and sudanophilic c> tc>?xan 
ules of the normal placen tal amnion from deliw 
eT> at the36th MTekof jrestation U indicates a 
binucleatedcell (Sudan Illandhema o<i)Iin 
stain X 4*0 scale - 2Cm) 


w ere first obser\ ed in the second tnmester of normal 
gestation The rate of anudeated cells in both amni 
ons increased remarkably ivith gestational agedunng 
the third tnmester of normal gestation In most nor¬ 
mal cases this rate v\a 5 higher in the reflected amni 
on than in the placental amnion In most cases of fe 
tal death the rate of such cells m both amnions was 
similar to that in normal cases at the end of gestation 
and was higher than in the normal cases of the same 
gestational age (Figure 4 ) 

During the third tnmester of normal gestation 
there was a significant correlation between the num 


ber of Sudan III posilne granules per cell and the 
number of anudeated cells (Figure 5 ) 

The binucleated cells in the amniotic epithelium 
ssere first observed in some cases in the second tn 
mester of normal gestation The rate of binucleated 
cells of both amnions increased dunng the third tn 
mester of normal gestation In most normal cases 
however the difference m the number of such cells 
beh^een the reflected amnion and the placental amni 
on was not very significant In most cases of fetal 
death the number of such cells in both amnions was 
not higher than in normal cases (Figure 6) 
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Figure 4 

ITie increasing rale ol anuclealed cells of ihe normal amnioVic *P' 

theliuminreUlionfogestalion lage Note the hgh frequency of 

anuckationo/cell in the cases with fetal death (O => placental 
amnion normal case P = placental amnion fetal death case • 
» reflected amnion normal ease ■ *■ refle ted amnion fetal 
death case) 
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S gnif cantcorrelat on between the number of Sudan 111 positiv 
cytogranuies per cell and the frequency of anucleation in the noi 
mal amniotic epithelium from the third tnmester of gestation 
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The epilhclial nuclei and sudancvpKiIic rv t Pi,ran 
ules of ihe normal placenUl amnion from de!i\ 
er) at Ihe-JfHhueekof (:es(a(icn A indicates 
I anucleatfd cell (Sudan IH and hematoxj Im 
•in X4S3 scale-2CV) 
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Figure J 

The epithelial nuclei and sudanophilic c>tcT:ran 
ules of the normal placenta! amnion from deliv 
ery at the 3olh v>.eek of gestation B indicates a 
bmucleated cell (Sudan III and hematoxylin 
stain X 450 scale •• 


VS ere first observed in the second trimester of normal 
gestation The rate of anucleated cells m both amni¬ 
ons increased remarkably vs ith gestational age during 
the third trimester of normal gestation In most nor 
mal cases this rate was higher in the reflected amni 
on than in the placental amnion In most cases of fe 
lal death the rate of such cells m both amnions was 
similar to that in norma! cases at the end of gestation 
and was higher than m the normal casw of the same 
gestational age (Figure 4) 

Dunng the third tnmester of normal gestation 
there was a significant correlation betvseen the num 


her of Sudan III positive granules per cell and the 
number of anucleated cells (Figure 5) 

The bmucleated cells m the amnioiic epithelium 
were first obsen ed in some cases m the second in 
mester of normal gestation The rate of bmucleated 
cells of both amnions increased dunng the third fn 
mester of normal gestation In most norma! cases 
hovvever the difference m the number of such cells 
between the reflected amnion and the placental amru 
on was not very significant In most cases of fetal 
death the number of such cells in both amnions vsas 
not higher than in normal cases (Rgore 6) 
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TTieincreasine rale of binucJeated cells of Ihe normal amniot c 
epitfeljwn m relation (o gestaf onal age Note the high frequen 
cy olb nac)e«ion of cells m some cases wiih felai death {O = 
^acenu/amnion normal case D = placental amnion fetal 
oeathcase • = reflected amnion normalcase ■ = reflected 
amnion fetaldealhcasel 



48 YosJiimum Ntshmirci and Yo$hda 


Acta Cj toloi,icj 


Discussion 

The hypotheses concerning the accumulation of 
Sudan HI positive granules m the cs fop/asm of the 
human ammottc epithelial cells can be generally di 
vided into two groups One group of observers has 
suggested that the Sudan HI positive granules re¬ 
flected either active fat secretion into the amniotic 
fluid^ J 10 or other cel! activity * * Armstrong cl aH 
suggested on the basis of ultrastructural and bio¬ 
chemical studies that the granules were a secrctorv 
product and the source of vemix caseo&a Based on 
time-lapse studies of amnion cells m vttro the same 
authors suggested that the sudanophilic vacuoles 
were not the result of cell degeneration Other ob¬ 
servers have suggested that the granules were indeed 
the result of cell degeneration *» Harima* indicated 
on the basis of hislochemical studies that Sudan HI 
positive granules in the amniotic epithelial cells 
represented cell degeneration rather than an acliie 
metabolic process His conclusion was based on the 
rapid increase m the number of granules toward the 
end of gestation when the chononic and decidual tis 
sue degenerated the greater accumulation of gran 
ulcs in the reflected amnion than in the placental am 
nion possibly corresponds to the relative insufficien¬ 
cies of blood supply 

Most of the past hypotheses concerning the accu 
mulation of the Sudan HI positive granules are fun 
damentally dependent upon the qualitative studies of 
the granules and disregarded other morphologic cel 
lular changes The morphologic findings concerning 
not only the c> toplasmic granules but also other cel 
lular changes may shed some light on this problem 
In this study the accumulation of the cytoplasmic 
sudanophilic granules was evaluated by newly de 
signed morphomelnc methods” and was correlated 
/ with nuclear changes which were simultaneously 
counted 

During the second trimester of normal gestation 
the fat granules in the amniotic epithelial cells were 
first observed to be accompanied by anucleated and 
bmucleated cells After the third tnmester of normal 
gestation there was a good correlation between cells 
with fat granules and the anucleated and bmucleated 
cells Bmucleated cells which are found frequently m 
aged humans and animals may represent cell degen 
eralion ' ” Anucleated cells are dead cells * * The 
Sudan HI positive granules were observed more in 
the reflected amnion than in the placental amnion 
toward the end of the third trimester of gestation the 


blood supply to the distant reflected amnion at that 
time may become less sufficient than to the placental 
amnton * Moreover the vast accumulation of fat 
granules in the whole amnion observed m the fetal 
death cases may be considered a result of cel! degen 
erahon caused by an absence of blood supply 
Therefore we suggest that the progressive accu 
mulation of Sudan HI positive cytoplasmic granules 
m the human amniotic epithelium toward the end of 
the third trimester of norma! gestation is the result of 
cell degeneration 
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Studies of the 
Distribution of 
Abnormal Cells in 
Cytologic Preparations 

I Making the Smear with a 
Wooden Spatula 

Carlos A Rubio M D F I A C 
Yvonne Kock R A 
Kenneth Berglund Ph D 


A model system of 85% exfoliated normal human 
cetvicovaginal squamous Cells 15% exfoliated 
rodent tumor cells and acellular viscous mucus like 
material was used to investigate the distribution of 
cells on smear preparations Smears were made by 
the same individual with wooden spatulas using 
traditional smearing motions The presence or ab 
sence of normal squamous cerctvovaginal cells and of 
tumor cells in ten randomly distributed areas ua> re 
corded Smears made with counterclockwise nrcular 
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motions contained the largest number of tumor cells 
and those with zigzag sfroAes contained the least 
Independent of the motion employed the largest 
number of tumor cells was found in ring 9 and the 
lotoest in rings 4 and 10 Some of the factors tnflu 
encmg the accumulation of tumor cells in certain 
areas of the slide may be unequal pressure of the 
spatula during smearing variations in the angle be 
tween the instrument and the surface of the slide and 
the displacement of tumor cells to certain areas of the 
preparation by overlapping smearing 

The usual purpose of cervicovaginal cylologic 
examinations is to detect abnormal cells These 
examinations are time consuming and require the 
concentrated attention of highly skilled technicians 
or cyiopathologists Despite an enormous amount of 
time and capital in attempts to mechanize this pro 
cess there have been no studies regarding the possible 
factors influencing the distribution of atypical cells in 
smears 

A well known characteristic of blood smears is 
that larger cells are found at the periphery of the 
smear while smaller cells remain at the center or in 
the tail of the smear * In the work reported here we 
investigated the distribution of cells m smears that 
were prepared in the usual way with a wooden spa 
tula used to smear the material directly onto a glass 
slide To do this repeatedly we developed a model 
system employing normal exfoliated human cervico 
vaginal cells and rodent tumor cells suspended in an 
acellular viscous medium approximating human 
mucus 


Materials and Methods 

Collection and Processing of Stock Cell Suspensions 

Normal Cervicovaginal Exfoliated Celts Samples 
were aspirated from the vaginal pool of 20 asympto 
matic healthy women who were known to have had 
normal cytologic smears Each sample was pipetted 
into 10ml Tyrode solution (Sigma Chemical Compa 
ny St Louis Missoun) and centnfuged (110 g) at 5 
C for seven minutes The supernatant was decanted 
and the sediment was thoroughly resuspended m 0 5 
ml fresh Tyrode solution to which was added 10 ml 
of a fixative solution (45 ml absolute methanol and 
10 ml water) * The suspensions were allowed to stand 
at 4 C overnight The preparations were centrifuged 
thereafter at llOg and the supernatant decanted The 
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pellets in the 20 tubes ivere resuspended in 0 S ml of 
fixative and after obtaining a fine<ell suspension 
with a thin pipette they were pooled together The 
preparations were stored at 5 C This slock suspen¬ 
sion of normal cervicovaginal human cells was used 
throughout the m oifro tests described below 

v4sci?ic Exfoliated Tumor Cells Hyperdiploid- 
tetraploid Erlich ascites tumor cells were taken from 
two female Balb mice beanng five-day ascites tu¬ 
mors Three milliliters of asatic fluid was removed 
from each mouse Tlie cell nch suspensions irere 
added to 10 ml Tyrode solution and centrifuged (110 
g) at 4 C for seven minutes The cells were washed 
twice and the pellets resuspended in 1 ml Tyrode 
solution which gave a fine suspension free of cell 
clumps Nine milliliters of fixative was added to each 
tube and they were stored at 4 C overnight The next 
day they were centnfuged resuspended in I ml fixa¬ 
tive and pooled together Eight milliliters of fixative 
ivas finally added and the preparation was stored at 
4 C This slock suspension of Ehrlich asates tumor 
cells (EATC) tvas used for the tests described below 


Recovery of Material from Cell Mixtures 
Slock suspensions of EATC and of normal human 
cervicovaginal cells were mixed so lhat 10 ml of fixa 
live contained IS^o tumor cells and 85^5» cervico¬ 
vaginal cells Cell counts were made m a Barker 
hemocytometer The mixtures were centnfuged (UO 
gj and the pellets resuspended in 0 5 ml Tyrode solu¬ 
tion 1 ml fresh egg white was added and mixed with 
the cells Tyrode solution ivas used in order to avoid 
coagulation of the egg white 



Cardboard tenpUw wU\ random/y dislnbuffd tio?« of equal 
sue half) used to draw samplers circles on slides cortammg 

normal and tunor cells (lo»s er half) 


Smearing Technique 

Matenal was collected with a conventional i\ooden 
spatula for cervical smears (Ayre spatula Torrent 
Company Lake Geneva WiKonsm) The smears 
were done by the same person (Y K ) under standard 
jzed conditions Smeanng was aMays started on the 
upper left comer of the slide (the frosted end w as on 
the right side) except when counterclockmse move 
ments were used TTie motion was similar to that 
used by gynecologists with the material spread ov er 
the entire unfrosted surface of the slide The smears 
were stained mth Papanicolaou stain 
Fifty nine smear preparations from the cell mix 
hires were prepared as follows 17 vs'ith clockwise 
circular motions 14 with counterclockwise arcular 
motions 14 vwlh back-and-forth strokes and 34 with 
zigzag strokes 

Recording of Wonnflf {N) and Tumor (T) Cells 
A cardboard template iwth ten randomly distributed 
holes of equal sire 0 5 cm in diameter (Figure 1) uas 
used to draw sampling circles on each of the 5® slides 
and the orclcs were coded The kinds of cells in each 
circle {normal squamous cells or tumor cells) were re¬ 
corded 

Statistical Methods 

To decrease the skewed distnbufion of the total num 
her of cells (N+T) and of the number of tumor cells 
(T)jneachnng thefiguresweretransformcdaccord 
ing to the formulae (N+77 “ ^log (N+T+3) for 
the total number of cells and T *“ 'logfT+Dforthe 
number of tumor cells * the proportions of tumor 
cells m each nng w ere transformed according to the 
formula P ** arcsine VP where P is the proportion 
of tumor cells This was done to equalize the compar 
ison of variances m each nng This assumption must 
be fulfilled before making the analjsts of vanance 
The homogeneity of variances was tested with Bart 
letis lest * The means in the results should be inter 
preted asgeomelnc means since they are transformed 
data 

Results 

Dtstnbutiori o/N+ T Cells in Randomly Chosen 
Areas 

A total of J1 997 cells (N+T) cells distnbuted over 
ihc ten nnged areas were counted If the cells were 
randomly distnbuted 20 3 cells (equal to the anth 
rvetic mean) should have been expected m each cir 
cle However the cellular distnbution was \tt), 
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skewed (SD = 43 8 with a range of 0 to 641 cells per 
ring) and the median value (Md * 6 1 cells per nng) 
differed greatly from the mean 
The analysis of variance of the log transformed 
figures showed a significant difference (p < 0 OS) be 
tween the mean values in each nng The number of 
cells was significantly larger than expected (p < 0 05) 
in nngs 6 and 9 and was significantly smaller than ex 
pected in rings 4 and 10 (p < 0 005) 

The results of the analysis of the transformed data 
of the four smearing methods are shown in Table I 
(1) Smears made with clockwise circular motions 
gave a mean of 7 6 cells per nng There were signifi 
cant (p < 0 001) differences m the mean number of 
cells pet nng (transformed figures) The number of 
cells was larger (p < 0 05) than expected m nng 6 and 
smaller in nng 10 (Figure 2) (2) Smears mide with 
counterclockwise circular motions had a mem of 7 2 
cells per nng There were significant differences (p < 
0 001) in the mean number of cells per ring (trans 
formed figures) The figures were greater than ex 
pected m nng 9 and smaller m nngs 4 and 10 (3) 
Smears with back and forth strokes gave a mean 
number of S 4 cells per nng The distribution was 
very skewed with big differences between the mean 
numbers of cells per ring The transformed data 
however showed sifmificant differences between the 
nngs (p < 0 01) The number of cells was larger than 
expected m ring 5 and smaller than expected m nng 4 
(4) Zigzag strokes yielded the lowest mean value of 
cells per ring (4 7) There were significant differences 
between the numbers of cells per nng (p < 0 001 
transformed figures) A significantly larger number 
of cells than expected was found in rings 6 and 9 


Table I Rttransfamed Data of the Number of Normal 

and Tumor Cells Present m Ten Ranefomfy Oelermuieir 
Areas (Rings) in 59 Smear Preparat ons Madeutih the 
FoutT adit onal Smearitig Stations 

Ibng Counter Back 

code no Clockwisa clockwise and torth Ugtag Total 


1 65 

2 52 

3 12 8 

4 S3 

5 37 

6 28 9 

7 48 

8 10 5 

’ IS 3 

10_24 


76 32 

7 3 10 7 

85 SO 

10 19 

14 8 ■•17 

10 9 S9 

52 33 

14 7 70 

189 6 8 

17 20 


37 50 

1 6 53 

75 53 

12 21 

SO 87 

10 4 US 

27 39 

59 90 

231 147 

17 20 


76 72 54 


47 51 


(ewer cells than expected were found in rings 2 4 and 
10 

Tlw largest total number of cells (N -f T) was found 
in nng 6 with clockwise motions and the smallest m 
nng 4 with counterclockwise motions 

Distnbution of Tumor Cells m Randomly Chosen 
Areas 

A total number of 1 659 tumor cells was found dis 
tnbuted over the 590 areas in the 59 tnals In each 
nng 2 81 tumor cells would be expected with the 
median value expected to be 0 5 cells per ring In 
reality however there was a rather uneven distnbu 
tion of cells in the various areas investigated 

The analysis of variance gave a significant differ 
ence (p < 0 001) between the mean number of tumor 
cells per area (transformed figures) independent of 
ihe direction of the movement The greatest number 
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of tumor cells was observed m nngs 6 and 9 and the 
lowest in nngs 4 and 10 (Table 11) 

The vanous smeanng methods gave the following 
results (1) Smears with clockwise circular motions 
yielded a mean of 1 2 tumor cells per nng The analy¬ 
sis resulted in a significant difference (p < 0 001) be¬ 
tween the mean number of tumor cells in the ten 
rings The highest values were found m nngs 6 and 9 
and the lowest in nngs 5 and 10 (2) Smears vnth 
counterclockwise motions gave a mean of 1 3 tumor 
cells per nng There were significant differences (p < 
0 01) in the number of tumor cells contained in the 
vanous nngs (transformed figures) Numbers greater 
than expected were found m nng 9 and numbers 
lower in nngs 4 and 10 (3) Back and forth move¬ 
ments yielded a mean of 1 0 tumor cells per nng 
There were differences in the number of tumor cells 
between the ten nngs (p < 0 01) The numbers found 
were greater than expected m nng 5 and less in nng 
10 (4) Zigzag strokes had the lowest mean number of 
tumor cells (0 8 cells per nng) The mean numbers of 
tumor cells m the ten nngs differed significantly from 
each other (p < 0 001) A greater number of tumor 
cells than expected was found m nng 9 and a lower 
number than expected m rings 2 and 4 

The total number of tumor cells found was higher 
when using counterclockwise motions than when 
using clockwise motions The difference was sigmfi 
cant The largest number of tumor cells was found m 
nng 6 when employing a clockwise motion and the 
lowest in nngs 2 and 4 when smears were done with 
zigzag strokes 

\ Proport:on of Tumor Cells m Randomly Chosen 
Areas 

The proportion of tumor cells in each nng was trans 
formed before the analysis of vanance was per¬ 
formed The analysis of vanance then demonstrated 
significant differences between the proportion of tu¬ 
mor cells when smears were prepared with different 
motions (p < 0 001) The results are shoivn m Table 

in 

Significant differences were also found m the pro¬ 
portion of tumor cells found in vanous rings (p < 

0 05) The greatest proportion of tumor cells per nng 
was found m nngs 6 8 and 9 and the smallest proper 
tion in nngs 4 and 10 

The vanous smeanng motions gave the following 
results (1) With clockwise arcular movements a 
highly significant proportion of tumor cells was 
found in nng 8 (p < 0 01) (2) With counterclockivisc 


TatU n Retransfomed Datn (e‘ -J) efthe Numhtrof Tumor 
CelU PTe$ent m Ten Randomly Ditermmed Areas 
rftngsj m S9 Smear Preparolions Ma* irifh ih? Four 

TradiiionalSmeanngMottons 


Ring 


Counter 

Bick 



codeno 

Qockwise clockwiM 

and forth 

Zigzag 

Tout 

1 

08 

6 

1 0 

05 

09 

2 

09 

12 

23 

01 

10 

3 

16 

12 

05 

1 

12 

4 

06 

02 

04 

01 

03 

5 

05 

20 
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05 

2 

6 

40 

1 8 

n 

2 

2 

7 

11 

06 
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04 

07 

8 

22 

25 

IS 

11 

1 

9 

25 

32 

10 

33 

24 

10 

OS 

03 

02 

03 

03 

X 

1 2 

1 3 
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06 

11 


TaWelll 

Retrarisformed Data (Sin P P of the ftxsporfion of 
Tumor Cells Present in Ten Randomly Determtned 
Areas (Rings) tn 59Smear Prevarations Madevith the 
Four TrfldilionafSmeann^MoIiDns 

Ring 


Counler 

Back 



code no 

Qockwtse dockivite 

and forth 

Zigzag 

Tola) 

1 

ooto 

0 076 

0 037 

0 013 

0 039 

2 

0056 

0 033 

0076 

0000 

0034 

3 

0050 

0065 

0 009 

DM1 

0M2 

4 

0 020 

0 003 

0 010 

COM 

0009 

S 

0 012 

0090 

0 111 

0 020 

0M7 

6 

0 226 

0 077 

0107 

0M7 

0086 

7 

0 051 

OOU 

0 030 

OOU 

0 025 

9 

0 240 

0 216 

0 037 

0M9 

0 063 

9 

0115 

0129 

0 081 

0132 

0114 

10 

0 014 

0 016 

0 004 

OOU 

OOU 

; 

0054 

0054 

0042 

0 025 

0043 


circular motions a significantly higher proportion of 
tumor cells per nng (p < 0 01) than expected was 
found m nng 9 and a smaller proportion than ex 
pecledmnng4(p<001) (3)Back and forth strokes 
gave significant differences between the vanous nngs 
<p < 0 01) A higher proportion than expected vsas 
found in nng 5 and a smaller proportion in nng 10 
(4) Zigzag strokes resulted in significant differences 
betiveen the proportion of tumor cells found (p < 
0 01) the proportions v.ere greater than expected in 
nng 9 and smaller in nng 2 

Discussion 

Since tumor cells may be present anywhere on the 
preparation a cytologic examination for cancer de¬ 
tection requires screening of the entire slide before 
the absence of tumor cells can be ruled out 
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In ihis work some of the factors involved in the 
distribution of tumor cells on smear preparations 
when using wooden spatulas were studied Using a 
known proportion of tumor cells (15%) a similar 
proportion of tumor cells should be found in 
randomly distributed areas in the preparation How 
ever this was not the case variable proportions of 
tumor cells were found in defined areas of the slides 
This uneven distribution appeared not to be entirely 
adventitious but rather was subject to the motion em 
ployed in smearing the material 
We used the four most common motions employed 
by a gynecologist in transferring cells to a slide with a 
wooden spatula The greatest number of tumor cells 
was found when smears were made with counter 
clockwise movements and the lowest with aigzag 
strokes The causes of this phenomenon are obscure 
One possibility is that in the zigzag pattern only a 
portion of the material was spread on the slide be 
cause of poor contact between the surface of the 
instrument and the glass surface Smearing with cir 
cular movements may somehow be more thorough 
than with zigzag strokes Still another possible expla 
nation is that tumor cells that were first attached to 
the slide were subsequently removed by the overlap 
pmg smearing 

If this model is an indicator of tumor cell distribu 
tion on slides it may be assumed that counterclock 
Wise movements for smeanng should be preferable to 
zigzag strokes However even when using the two 
less favorable movements of tumor cell yield (back 
and forth zigzag) some rings have higher propor 
tions of tumor cells than originally used (1S%) It is 
apparent that irrespective of the smeanng method 
increased concentrations of tumor cells can occur 
m certain areas of the slide Cell concentration was 
apparent in nngs 9 and 6 svith nng 9 showing the 
highest number of tumor cells In contrast a low 
number of tumor cells was found m nngs 4 and 10 
Vanations in the pressure exerted by the spatula on 
the surface of the slide dunng smeanng probably 
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play some role in cell distribution Overlapping 
smearing may also press tumor cells from some areas 
to other areas that already have tumor cells thus re 
suiting in cell accumulation and may also cause the 
removal of tumor cells from other areas At this 
point it should be remembered that tumor cells may 
remain entangled m the fibers of wooden spatulas * 
Since the cervical end of the spatula is asymmet 
ncal the angles of the leading and trailing edge of the 
spreader may affect the cell distribution The hand 
used by the operator (left or right) to make the 
smear the differences in cell size and the surface ten 
Sion may all play roles in the distribution of cells in 
smears 

Whatever the mechanisms it is apparent that 
tumor cells are distributed to certain areas of the slide 
with greater frequency by different smearing tech 
niques when using wooden spatulas We are now in 
vestigating m more detail the parameters influencing 
the concentration of tumor cells in certain areas of 
the slide in hopes of finding ways to detect abnonnal 
cells as directly as possible 
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Estrogen Receptor 
Analysis on Need le 
As pirates from Human 
Mammary Carcinoma 

Claes Silfversward, M D 
SoKeigHumla T A 


/nj»icrfiflfe/y after mastectomy estrogen receptor 
eoncentratian was mcasurtci m fine needle aspirates 
and m histologic tissue specimens from 13 human 
breast caremomas Fine needle aspirates were shown 
to contain enough material for receptor analysis 
when the sensitiie method of isoclcetnc foeusng m 
slabs of polyacrylamide gel was used for receptor de 
termination Aspirations with two different needles 
(outer dianuter 0 7 and 1 4 mm) from each tumor 
yielded htghlv correlated receptor lalucs (r ^ 0 97 p 
< 0 0001) There was also a highly significant corre¬ 
lation (r - 0 91 p< 0 0001) between the receptor 
content m needk aspirate:, and in tissue specimens 
from the same tumor 
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The eslrogen-binding capacity of human breast cam 
noma is tvidely used to predict the response to endo 
enne therapy » However in many patients tMth m 
operable or recurrent carcinoma surgical specimens 
for estrogen receptor (ER) determinations are not 
readily available In most cases material mav be ob 
tamed from such lesions bj means of fine needle aspi 
ration biopsy a method which has been used at 
fCarolinska Hospital since I9S5 to diagnose breast lu 
mors * * With this technique 10* to 10’ cells may be 
obtained Isoelectnc focusing m pol>acrylamide gel 
was recently applied to the measurement of estrogen 
rettptors m breast carcinoma * It may be performed 
with only one incubation per tumor analysis and 
thus a minimal amount of tumor material is needed 
This feature is essential for the measurement of ER 
content in fine needle biopsies In this paper the ER 
levels in aspirates and m histologic cppcjmens are 
compared 


Materials and Methods 
Coffecfteti of Material 

Inl3casesofc>tologica)l> diagnosed primary breast 
carcinoma in w omen the breast was examined as fo! 
lows immediately after mastectomy Two separate 
percutaneous needle aspirates using one needle uere 
collected from the tumor using the technique de 
senbed by Fran^en and 2a;icek * * The needle used 
(outer diameter 0 7 mm) was the same as that rou 
finely used for cytologic diagnosis The collected ma 
lenal from both aspirates was incubated m 0 5 ml of 
a 5nM ■’H-estradiol solution and the needle ivas 
then rinsed with the same solution One drop of the 
diluted aspirate Was smeared onto a slide for micro 
scopic control of the material The same procedure 
was repealed wnfh a w idcr needle (outer diameter 1 4 
mm) After needle aspirations the breast was incised 
and three pieces were cut out from different parts of 
the tumor Each of these pieces was divided into two 
halves one was used for estrogen receptor analysis 
and the other was prepared for histologic examina 
tion 

Microscopic Exnmittafion 

The cytologic smears were stained with the May 
Grunwald-Giemsa method The number of tumor 
cells in the cytologic specimens vvas graded as none 
few moderate or numerous The histologic sections 
\%ere stained with hematoxylin and eosm The typ^ 
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of carcinoma but not the grade of malignancy was 
registered * 

Biochemical Method 

Fine needle aspirates were injected into a constant 
volume (0 5 ml) of 5 nM ^H-estradioI (141 Ci per 
mmole New England Nuclear) in ET buffer (10 mM 
tris HQ pH 7 4 1 5 nM disodium EDTA) and 
frozen within 15 minutes The material was then kept 
at -70 C for a few weeks After thawing the aspi 
rates were homogenized in an all glass homogenizer 
and further incubated at 0 C for 45 minutes The as 
pirates were then centrifuged at 15 000 g for 20 nun 
utes The supernatants were trypsinized at 10 C for 
30 minutes with Spg of trypsin per optical density 
unit at 280 nM treated with one third volume of 
dextran coated charcoal (dextran charcoal 110 
Iw/w)) for ten minutes centrifuged at 800 g for ten 
minutes and subiected to polyacryUmide-electrofo 
cusing as previously described • We used commer 
cially available polyacrylamide gels obtained from 
LKB Aminkemi Bromma Sweden containing 1% 
(w/v) ampholine pH range 3 S to 9 5 and per 
^rmed the isoelectric focusing for two hours with a 
Multiphor instrument (LKB) which was cooled with 
ice water The 200^1 samples were placed m the gel 
near the cathode (pH 8 to 8 5) m sample frames 
(I.KB) Sediments after centnfugation of tumor ho 
mogenate contained the cell nuclei and were taken 
for measurement of DNA according to Burton' as a 
reference for the quantitation of speafic binding We 
recommend that aspirates with more than DNA 
be collected for ER assays The ER content in the his 
tologic tissue specimens was measured as previously 
described * Three specimens were analyzed from 
each tumor and the mean value was calculated by 
dividing the total number of ER by the total amount 
of DNA 

SfafisficflJ Methods 

The distribution function of the "loganthms of ER 
concentrations from 264 consecutive cases of 
primary breast carcinoma was shown to be close to 
the normal distribution The logarithms were there 
fore used for calculation of the means and for the 
statistical analyses Concentrations smaller than 0 01 
fmol/pg DNA could not be analyzed and were con 
sidered 0 01 fmol/jig DNA for the calculations A 
linear correlation coefficient was calculated between 
the logarithms of the ER concentrations obtained 
through the cy tologic and histologic techniques The 


Statistical significance of the correlation coefficient 
r was calculated 

Results 

The examination of the cytologic control smears re 
vealed a general cytoplasmic lysis caused by the 
hypotonic 'H-estradiol solution but most of the 
Rudei were relatively unchanged and had the same 
appearance as in ordinary cytologic smears The con 
irol smears all contained tumor cells and the cellu 
lanty of the slides correlated closely with the amount 
of DNA {Table I) The malignant cell nuclei could be 
identified readily The admixture of benign epithelial 
cells stromal cells and lymphoid cells was very slight 
and negligible 

In all cases the diagnosis was confirmed by histo 
logic examination There were two cases of colloid 
(mucoid) carcinoma all the others were ductal carci 
nomas The material obtained with fine needle aspi 
ration was sufficient for a reliable determination of 
ER concentration (Table 11) Generally less material 
was obtained through the finer needle (0 7 mm) than 


Tsbl«l C Uilariyon Cylohgie Slides and Mean Values of DNA 
Cot lents in Correspond i g H Eslraiiol Solutions 


Numbtt ol 
lumorctlls 

Number o( 
asp rates 

DNA content 
(pS ± SE) 

None 

0 

0 

Few 

12 

25 2 ± 5 4 

Moderate 

9 

69 2 ± 9 ^ 

Nomeieu» 

_S 

160 2 ±15 5 

Total 

26 

662±n5 
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through the wider one (1 4 mm) The mean value of 
DNA contents m the matenal obtained wth (he fmer 
needle was 39 2 i 10 3 (SE) >is and through the 
wider needle, 921 ± 17 6 (SE)pg The ER concentra¬ 
tions (Table fl) however were very similar and 
highly correlated (r « 0 97 p < 0 0001) (Figure 1) 
The ER concentrations obtained with the finer needle 
were found to have a high correlation (r » 0 oi p < 
0 0001) with those obtained in the histologic material 
(Table 11 Figure 2) The same high correlation (r ~ 
0 94 p < 0 0001) was found between the ER \alues 
(Table II) obtained with the wider needle and with 
the histologic technique 

Discussion 

Our data show that estrogen receptor assays may be 
performed on fine needle aspirates from human 
breast carcinomas The fine needle biopsy is a quite 
harmless procedure and no severe complications 
have been reported m Su eden u here the method has 
been wideK employed since l^SS ^ ’ In this study a 
high correlation bciiseen the ER values obtained 
from cjlologic and histologic specimens was estab 
hshed Comparison between ER determination on 
maternl collected isith two different needles indi 
cites d high reproducibility of the method 
There are several potential advantages of estrogen 
receptor assays using needle aspirates as compared to 
surgical biopsies (1) Aspiration biopsy is essenball> 
a noniraumalic procedure and can reidiW be em 
ployed in patients with inoperable ’ breast 

carcinoma m whom surgical biop diffi 

cult and sometimes impossible Tl> 
the collection of material from d/ 
amenable to surgical biop 
operative irradiation the 
matenal znsy be the onj 
pnmaiy tumor often und 
tive changes or totally di 
(2) The aspiration proce 
and therefore diminishes 
and lymphoid cells (3) The 
be immediateK chilled in ic 
which reduces receptor 
The disadvantages of the 
needle aspirates are first that 
small for repeated assa>s wnth 
e\ er a repealed fine needle biop 
easiK Second the contamination 
tern is relatively larger whidi- 
peak of sex-hormone-bmdmg g 
pH region of 5 3 to 5 7dunng isocL, . 
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The larger needle gives a greater tumor yield but 
we prefer the finer one because it can yield appropri 
ale matenal for ER determination and may be used 
without local anesthesia 
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through the wider one (1 4 mm) The mean value of 
DNA contents m the material obtained with the finer 
needle was 39 2 ± 10 3 (SE) ;ig and through the 
wider needle 92 1 ± 17 6 (SE)pg TheERconcemra 
lions (Table II) however were very similar and 
highly correlated (r * o 97 p< 0 0001) (Figure 1) 
The ER concentrations obtained with the finer needle 
were found to have a high correlation (r “ 0 91 p < 
0 0001) with those obtained in the histologic matenal 
(Table U Figure 2) The same high correlation (r = 
0 94 p < 0 0001) was found between the ER values 
(Table II) obtained with the wider needle and with 
the histologic technique 

Discussion 

Our data show that estrogen receptor assays may be 
performed on fine needle aspirates from human 
breast carcinomas The fine needle biopsj is a quite 
harmless procedure and no severe complications 
have been reported in Sweden where the method has 
been widely employed since 195S * ’ In this study a 
high correlation between the ER values obtained 
from cytologic and histologic specimens was estab- 
Lshed Comparison between ER determination on 
matenal collected with two different needles mdi* 
cates a high reproducibility of the method 
There are several potential advantages of estrogen 
receptor assays using needle aspirates as compared to 
surgical biopsies (1) Aspiration biopsy is essentially 
a nontraumatic procedure and can readily be em 
ployed in patients with inoperable or recurrent breast 
carcinoma in ivhom surgical biopsies may be diffi 
cult and sometimes impossible The method permits 
the collection of material from distant metastases not 
amenable to surgical biopsy In cases selected for pre- 
operative irradiation the ER analysis on aspiration 
matenai may be the only possible method since the 
pnmary tumor often undergoes advanced degenera 
five changes or totally disappears after irradiation ’ 
(2) The aspiration procedure selects for tumor cells 
and therefore diminishes confaminafion ivith stromal 
and lymphoid cells (3) The aspirated matenal may 
be immediately chilled m ice-cold isotope solution 
which reduces receptor deterioration 
The disadvantages of the matenal obtained from 
needle aspirates are first that the amount is too 
small for repeated assays with other steroids How 
ever a repeated fine needle biopsy can be obtained 
easily Second the contamination with serum pro 
tern IS relatn ely larger which sometimes results in a 
peak of sex-hormone binding globulin focusing m the 
pH region of S 3 to 5 7dunng isoelecfnc focusing * ' 
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The larger needle gives a greater tumor yield but 
we prefer the fmer one because it can yield appropn 
ate material for ER determination and may be used 
without local anesthesia 
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Hirough the wider one (1 4 mm) The mean value of 
DNA contents in the materia) obtained with the finer 
needle ;vas 39 2 ± 10 3 (SE) ng and through the 
wider needle 92 1 ± 17 6 (SE) pig The ER concentra 
lions {Table II) however were very simdar and 
highly correlated (r « 0 97, p < 0 0001) (Figure 1) 
The ER concentrations obtained with the fmer needle 
were found to have a high correlation {r * 0 91 p < 
0 0001) with those obtained m the histologic matenal 
(Table II Figure 2) The same high correlation (r =« 
0 94 p < 0 0001) was found between the ER values 
(Table II) obtained with the wider needle and with 
the histologic technique 

Discussion 

Our data show that estrogen receptor assays may be 
performed on fine needle aspirates from human 
breast carcinomas The fine needle biopsy is a quite 
harmless procedure and no severe complications 
have been reported m Sweden where the method has 
been widely employed since Z955 In this study a 
high correlation between the ER values obtained 
from cytologic and histologic speamens was estab 
hshed Comparison between ER determination on 
matenal collected with two different needles indi 
cates a high reproducibility of the method 
There are several potential advantages of estrogen 
receptor assays using needle aspirates as compared to 
surgical biopsies (1) Aspiration biops> is essentially 
a nontraumatic procedure and can readily be em¬ 
ployed in patients wnth inoperable or recurrent breast 
carcinoma in v\hom surgical biopsies may be diffi 
cult and sometimes impossible The method permits 
(he collection of matenal from distant metastases not 
amenable to surgical biopsy In cases selected for pre¬ 
operative irradiation the ER anal>sis on aspiration 
material may be the only possible method since the 
primary tumor often undergo^ advanced degenera 
tive changes or totally disappears after irradiation * 

(2) The aspiration procedure selects for tumor cells 
and therefore diminishes contamination with stromal 
and lymphoid cells (3) The aspirated material may 
be immediately chilled in ice-cold isotope solution 
which reduces receptor deterioration 

The disadvantages of the matenal obtained from 
needle aspirates are first that the amount is loo 
small for repeated assays with other steroids How¬ 
ever a repeated fine needle biopsy can be obtained 
easily Second the contamination with serum pro 
tein 15 relatively larger which sometimes results in a 
peak of sex hormone binding globulin focusing in the 
pH region of 5 3 to 5 7 dunng isoelectnc focusing 
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The larger needle gives a greater tumor yield but 
we prefer the finer one because it can yield appropn 
ate material for ER determination and may be used 
without local anesthesia 
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Cervical Cytology in Adolescence Is 
Important 

Carole B Boyd, M D 
Patricia M Dix M D 
Robert J McTaggark C T (ASCP) 


The gynecologic patient population at West Virginia 
University Hospital and Clmics is composed of stu 
dents and members of a generally stable rural popu 
lalion From July 1 1977 to May 1 1979 11 791 
cervical cytology smears obtained from the popula 
tion were evaluated in our cytopathology laborato 
ry Of these 750smears (6 4%) ivere from women 16 
years of age or younger Thirty two of these \vomen 
(i e 5 2^0 of this sexually active adolescent group) 
had smears with cytologic changes ranging from in 
flammation to epithelial dysplasia Eighteen adoles 
cent women had dysplasia including a 14 year-oW 
'' with moderate dysplasia and an IS year-old with 
histologically proven severe dysplasia Examples of 
the cytologic and histologic changes are given 
Adolescent women with abnormal cervical cylol 
ogy smears have been identified as a group at nsk for 
the development of cervical epithelial neoplasia Our 
patient group serves as a nucleus for the prospective 
surveillance of cytologic changes in sexually active 
young women and emphasizes the need for cytologic 
screening in this age group 

From itic Departments of Pathology and of Ohsletncs and G>iW' 
coJogy West Virginia University Morgantovsn WcslVi^inia 


fooct Contaminants in Sputum 

Linda Benson 
Coleen Bradford 
l/rsufa Mack 
Kathleen Pogacich 
Susan Dingier C T (ASCP) 


Food contaminants are commonly found in sputum 
preparations These contaminants usual!) reside in 
the oral cavity Our mam objective was to identify 
specific food particles and to compare these particles 
to cells of known benign and malignant conditions 
Thirty two food contaminants were studied Our 
observations included the following (1) corn was 
found to resemble keratinizing squamous cell earn 
noma (Z) apple onion and tomato mimicked the 
cytologic changes of cytomegaly and (3) caulifloiser 
resembled normal mtermediale squamous cells 

From thr School of Cylolechnology VV ilium Beaumonl HcwpiWl 
Royal Oak Mtchtgjn 
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Quantitative Assessment of Cell Loss 
and Celt Dispersal for a Manual 
Method of Producing a Monolayer of 
Cervical Cells for Digital Image 
Processing 


UCLA School of h5ed one Los Angeles and the Jei Propulsion 
Laboratory Pasadena California 


Laura) Horn M S 

ClaireMcLatcliie CT(ASCP) CMlAC 
Elizabeth Stern M D F I A C 
Dorothy L Rosenthal M D M 1 A C 
Ben White PhD 
Kenneth R Casilemati Ph D 


With the development of a manual method of pro 
ducing a monolayer of epithelial cells we have 
achieved our primary goal of optimizing the prepara 
tion of cervical specimens suitable for use m an image 
processing system If the monolayer preparation is to 
be used for automated mass screening « becomes 
essentia] to determine the extent of cell loss and 
whether the monolayer is a representative sample of 
the original specimen In this report we present the 
results of testing the efficacy and validity of the 
method Cell loss assessment was systematically 
quantified for each step m the preparation including 
lOfi nylon mesh filtration for removal of the leuko 
cytes and 8 m Nuclepore filtration for plating out the 
epithelial cells and the staining procedure The degree 
of cell disperal by syringing was also determined 
Because of the inherent biologic variation it is 
important to quantify differential loss arul dispersal 
for specimens representing the full range of physio 
logic and neoplastic states For example as biologic 
surface properties change cells may respond differ 
ently to the syringing and filtration procedures In 
our observations we have found that malignant cells 
are much more difficult to disaggregate than normal 
or djsplastic cells Therefore the response of speci 
mens m each of these states must be taken mto con 
sideration in the development of a procedure that 
provides minimum cell loss and maximum visualiza 
lion for digital imagery 

T^is pa^r presents results of research supported in 
par y NCI/NASA Inter Agency agreement f70314 
between the National Cancer Institute and the 
l^nal Aeronautic and Space Admmisfration 
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Cytologic Detection of Microfilariae 
o/Wuchereria bancrofti in Urine 
Collected During Workup for 
Hematuria 


Carolyn A Webber M D 


A 23 year-ojd ouyanese man experienced intermit 
lent total painless gross hematuria for a month for 
whidi he sought medical attention at the Kings 
County Hospital Center in Brooklyn Hematurja was 
accompanied by weakness but not by frequency of 
urination or burning on urination He had one simt 
lar episode of hematuna m Guyana but had had no 
known pnor senous illnesses 
The temperature recorded m the emergency room 
was 97 F the puJse was 70 per minute andtherespi 
rations 18 The blood pressure recording was 130/70 
mm Hg There was no lymphadenopathy Genitalia 
Were descnbed as normal male An intravenous 
urogram done on a follow up visit to the urology 
^imc was interpreted as normal urinary tract 
Cystoscopy disclosed mild inflammation of the 
trigone and fundus but no stones or tumors Both 
ureteral onfices bad dear efflux Calhetenzed unne 
at the time of cystoscopy and each of two subsequent 
void^ specimens examined cytoIog,cally contained 
sheathed microfilariae Distinguishing features of the 
microfilariae were well demonstrated with the Papa 
nicolaou stain The well-stamed nuclei which did 

not extend into the clear zone and the distinct pale 

stam^ sheath led to the positive identification of the 
microfilariae as IVuchererta bancrofh 
The Pjpjmcoiaou slam may well be the stain of 
I? ''' o( microfilariae in the 

blood TI,ee,celle„l detail obtained ™tl, this routine 
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Cervical Cytology m Adolescence Is 
Important 

Carole B Boyd M D 
PalriciaM Djx M D 
Robert] McTaijgart CT (ASCP) 


The g> necologic pauenl population at West Virgmia 
UniNcrsitv Hospital and Clinics is composed of stu 
dents and members of *i gencrallj stable rural popu 
lation From Julj 1 1®77 to Ma\ 1 107° 11 7^1 
cervical c>toIos> smears obtained from the popula 
tion were evaluated in our cvtopalholog) laboralo- 
r> Of these 750 smears ere from u omen IS 

years of age or >ounger Thirty li\o of ihe<ic'\omen 
(i e 5 2*1' of this sexually active adolescent group) 
had smears with cy tologic changes ranging from in 
flammation to epithelial dysplasia Eighteen adoles 
'cent women had dy^phsia including a 14 vcar-old 
with moderate dysplasia and an IS vcar-old with 
histologically proven severe dysplasia Examples of 
the cy tologic and histologic changes aregiv en 
Adolescent women with abnormal cervical cvlol 
ogy smears hav e been identified as a group a! nsK for 
the dev elopmenl of cerv ical epithelial neoplasia Our 
patient group serves as a nucleus for the prospective 
surveillance of cv tologic changes m sexually active 
young women and emphasizes the need for cv tologic 
’icrcening m this age group 

From ihc Ocjurtm^nis of rJthol-^ anJ of OSiclnc* Gvne- 
cologi \Ve<lV«r{:miaUni\frsi > Morgantown UcstV«ri.ma 


Food Contaminants at Sputum 

Linda Benson 
Coleen Bradford 
Ursula Mack 
Kathleen Pogaoth 
Susan Dingier C T (ASCP) 


Food contaminants are commonlv found in sputum 
preparations These contaminants usually reside m 
the oral cavity Our main objective was to idenlifv 
specific food particles and to compare these particles 
to cells of Lrtoivn benign and malignant conditions 
Thirty-two food contaminants were studied Our 
observations included the follouing (l) com was 
found fo rcsemhfe Acratinixmg squamous ceff cam 
noma (2) apple onion and tomato mimicked the 
cy tologic changes of cv tomcgalv and (3) cauhnower 
resembled normal intermediate squamous cells 
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Quantitative Assessment of Cell Loss 
and Cell Dispersal fora Manual 
Method of Producing a Monolayer of 
Cervical Cells for Digital Image 
Processing 

Laura J Horn M S 

Claire McLalchie C T (ASCP) C M I A C 
Elizabeth Stern M D F1 A C 
Dorothy L Rosenthal MD MI AC 
Ben White PhD 
Kenneth R Castleman Ph D 


With the development of a manual method of pro 
ducing a monolayer of epithelial cells we have 
achieved our primary goal of optimizing the prepara 
tion of cervical specimens suitable for use in an image 
processing system If the monolayer preparation is to 
be used for automated mass screening it becomes 
essential to determine the extent of cell loss and 
whether the monolayer is a representative sample of 
the original specimen In this report we present the 
results of testing the efficacy and validity of the 
method Cell loss assessment was systematically 
quantified for each step in the preparation including 
IC^ nylon mesh filtration for removal of the leuko 
cytes and S^i Nuclepore filtration for plating out the 
epithelial cells and the staining procedure The degree 
of cell disperal by syringing was also determined 
Because of the inherent biologic variation it is 
important to quantify differential loss and dispersal 
lor specimens representing the full range of physio 
logic and neoplastic states For example as biologic 
surface properties change cells may respond differ 
ently to the syringing and filtration procedures In 
our observations we have found that malignant cells 
are much more difficult to disaggregate than normal 
or dysplastic cells Therefore the response of spcci 
mens in each of these slates must be taken into con 
sidcration in the development of a procedure that 
provides minimum cell loss and maximum visualiza 
tion for digital imagery 

This paper presents results of research supported in 
part by NCI/NASA Inter Agency agreement #70514 
beliseen the National Cancer Institute and the 
National Aeronautic and Space Administration 

Ft m ilw SclwJ PuH c Heatih and ihe CytoJ igy Uhoratory 
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Cytologic Detection of Microfilariae 
o/Wucherena bancrofti m Unne 
Collected During Workup for 
Hematuria 

Carolyn A Webber MD 


A 23 year-old Guyanese man experienced intermit 
tent total painless gross hematuria for a month for 
which he sought medical attention at the Kings 
County Hospital Center m Brooklyn Hematuria was 
accompanied by weakness but not by frequency of 
unnation or burning on urination He had one simi 
lar episode of hematuria m Guyana but had had no 
known pnor serious illnesses 
The temperature recorded in the emergency room 
was 97 F the pulse was 70 per minute and the respi 
rations 18 The blood pressure recording was 130/70 
mm Hg There was no lymphadenopathy Genitalia 
were described as nonnal male An intravenous 
urogram done on a follow up visit to the urology 
clinic was interpreted as normal urinary tract 
Cystoscopy disclosed mild inflammation of the 
trigone and fundus but no stones or tumors Both 
ureteral orifices had clear efflux Cathetenzed unne 
at the time of cystoscopy and each of two subsequent 
voided speamens examined cytologically contained 
sheathed microfilanae Distinguishing features of the 
microfilanae were well demonstrated with the Papa 
nicolaou stain The well-stamed nuclei which did 
not extend into the clear zone and the distinct pale 
stained sheath led to the positive identification of the 
microfilanae as IVuc/ierena bancrofti 
The Papanicolaou slam may well be the slain of 
choice for the identification of microfilanae in the 
blood The excellent detail obtained with this routine 
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Cervical Cytology in Adolescence Is 
Important 

Carole B Boyd M D 
Patriaa M Dix M D 
Robert J McTaggart C T <ASCP) 


The gynecologic patient population at West Virginia 
University Hospital and C/inics is composed of stu¬ 
dents and members of a generally stable rural popu¬ 
lation From July 1 1977 to Ma> 1 1970 H 791 
cervical cytology smears obtained from the popula 
tion were evaluated in our cytopMhohgy laborato 
rj Ofthese 750smears {6 47<>) were from women 18 
years of age or younger Thirt> two of these women 
(i e 5 Z^c of (fur sexually active adolescent group) 
' had smears with cytologic changes ranging from m 
\ flammation to epithelial dysplasia Eighteen adoles 
Jcent women had dysplasia including a 14 year-old 
^ with moderate dysphsia and an 18 year-old with 
histologically proven severe dysplasia Examples of 
the cytologic and histologic changes are given 

Adolescent women with abnormal cervical cjlol 
ogy smears have been identified as a group at nsk for 
the development of cerv ical epithelial neoplasia Our 
patient group serves as a nucleus for the prospective 
surveillance of cytologic changes m sexuaBy active 
young women and emphasizes the need for cytologic 
screening in this age group 

From the Departments of Pathology and of Obsleincs and Gyne 
V\«lVifginiaUmvenuy Morgantown WestV»rginia 


Food Contaminants in Sputum 

Linda Benson 
Coleen Bradford 
Ursula Mack 
Kathleen Pogaach 
Susan Dingier C T (ASCP) 


Food contaminants are commonly found in sputum 
preparations These contaminants usually reside in 
the oral cavity Our mam ob/ectjve was to identif) 
specific food particles and to compare these particles 
to cells of known benign and malignant conditions 
Thirty two food contaminants were studied Our 
observations included the following (I) corn was 
found to resemble keratinizing squamous cell carci 
noma (2) apple onion and tomato mimicked the 
cytologic changes of cyfomegaly and (3) cauliflower 
resembled normal intermediate squamous cells 

from the School of C> tolfchnofogy t\ illijtn Bf jumont Hcnpila! 
Royal OjIc Michigan 
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Quantitative Assessment of Cell Loss 
and Cell Dispersal for a Manual 
Method of Producing a Monolayer of 
Cervical Cells for Digital Image 
Processing 


UCLA School of Medicine Los Angeles and the Jet Propulsion 
Laboratory Pasadena Ca! tornia 


Laura I Horn M S 

Claire McLatchie C T (ASCPJ C M I A C 
Elitabeth Stern M D F I A C 
Dorothy L Rosenthal M D M I A C 
Ben White PhD 
KennethR C^sileman PhD 


With the developjnent of a manual method of pro 
ducmg a monolayer of eptthelial cells we have 
achieved our pnmary goal of optimizing the prepara 
tion ot cervical specimens suitable far use in an image 
processing system If the monolayer preparation is to 
be used for automated mass screening it becomes 
essentia! to determine the extent of cell loss and 
whelher the monolayer is a representative sample o( 
the original specimen fn this report we present the 
results of testing the efficacy and validity of the 
method Cell Joss assessment was systematically 
quantified for each step m the preparation including 
lOp nylon mesh filtration for removal of the leuko 
cytes and Nuclepore filtration for plating out the 
epithelial cells and the staining procedure The degree 
of cell disperal by syringing was also determined 
Because of the inherent biologic variation it is 
important to quantify differential loss and dispersal 
for specimens representing the full range of physio 
logic and neoplastic slates J'or example as biologic 
surface properties change cells may respond differ 
ently to the syringing and filtration procedures In 
our observations we have found that malignant cells 
are much more difficult to disaggregate than normal 
or dy,phsl,Cecils TTierefore the response of speci 
mens m each of these states must be taken into con 
sideration m the development of a procedure that 
provides minimum cell loss and maximum visualoa 
lion tor digital imagery 

in 
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Cytologic Detection of Microfilariae 
o/Wucherenabancrofti in Unne 
Collected During Workup for 
Hematuria 


Carolyn A Webber M D 


A ^ ycar'oio uuyanese man experienced intermit 
lent total painless gross hematuria for a month for 
which he sought medical attention at the Kings 
County Hospital Center m Brooklyn Hematuria was 
accompanied by weakness but not by frequency of 
urination or burning on urination He had one simi 
lar episode of hematuria in Guyana but had had no 
known prior serious illnesses 
The temperature recorded in the emergeru^ room 
Was 97 F the pulse was 70 per mmute and the respi 
rations 18 The blood pressure recording was 130/70 
mm Ffe ■Hiere was no lymphadenopalhv Genitalia 
were desenbed as normal male An intravenous 
urogram done on a follow up visit to the urology 
clinic was interpreted as normal unnarv tract 
Cystoscopy disclosed mild inflammatjon of the 
tngone and fundus but no stones Or tumor Both 
ureteral orifices had clear efflux Cathelerued urine 
at ffe time of cystoscopy and each of two subsequent 
void^ specimens examined cytologically contained 
sheath^ microfifanae Distinguishing features of the 
microfilariae were well demonstrated with the Paoa 
nmkou W3,„ The .velhtained nuc/ei whi* did 
nol wend mlo lhe clear lone and Ihe disUncl pale 
of the 

mi^filanae as Wucherena bancrofti 
rJZ "'ay well be the slam of 

f-tif,cation of microfilanae m the 
blood The excellent detail obtained mth th:sroutJ 
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Cervical Cytology in Adolescence Is 
Important 


Carole B Boyd M D 
Palncia M Dix M D 
Robert J McTaggart C T (ASCD 


The gynecologic patient population at West Virginia 
University Hospital end CUnics is composed of slu 
dents and members of a generally stable rural popu 
lation From July 1 1977 to May 1 1979 11 791 
cervical cytology smears obtained from the popula¬ 
tion »\efe evaluated m our cytopathology laborato 
ry Ofthese 750smears (6 4‘<')\\erefromuomen 1$ 
years of age or younger Thirty tv- o of these \\omen 
<1 e 5 2^ of this sexually active adolescent group) 
had smears with cytologic changes ranging from in 
flammation to epithelial dysplasia Eighteen adoles 
cent women had dysplasia including a 14 year-old 
with moderate djsplasia and an 18->ear-oId with 
histologically prov en severe dysplasia Examples of 
the cytologic and histologic changes are given 
Adolescent women with abnormal cervical cylol 
og> smears have been identified as a group at usk for 
the development of cervical epithelial neoplasia Our 
patient group serves as a nucleus for the prospectwe 
surveillance of cytologic changes m srxuall> active 
young women and emphasizes the need for cytologic 
screening m this ige group 

From the Depjrinicnis of PjthoJogy and ot Obslrtfics aM Gytw- 
colo},) West Virginia Umverstty Morgantown WeslWginu 


Food Contaminants in Sputum 

Linda Benson 
Coleen Bradford 
Ursula Mack 
Kathleen Pogapch 
Susan Dingier C T (ASCP) 


Food contaminants are commonly found in sputum 
preparations These contaminants usually reside m 
the oral cavity Our mam objective was to identify 
sj^cific food particles and to compare these particles 
to cells of knouTi benign and malignant conditions 
Thirty two food contammanfs were studied Our 
observations included the folloumg (1) corn was 
found to resemble keratinizing squamous cell carci 
noma (2) apple onion and tomato mimicked the 
cytologic changes of cy tomegaly and Ofcaulifloucr 
resembled normal intermediate squamous cells 

From Che School of C> lolechnology U ilium BeJumoW 
Michigan 
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Quantitative Assessment of Cell Loss 
and Cell Dispersal fora Manual 
Method of Producing a Monolayer of 
Cervical Cells for Digital Image 
Processing 

Laura] Horn M S 

Claire McLalchie C T (ASCP) C M I A C 
Elizabeth Stern M D F I A C 
Dorothy L Rosenthal M D M I A C 
Ben White Ph D 
Kenneth R Castlcman Ph D 


With the development of a manual method of pro 
ducing a monolayer of epithelial cells we have 
achieved our primary goal of oplimaing the piepara 
tion of cervical specimens suitable for use in an image 
processing system If the monolayer preparation is to 
be used for automated mass screening it becomes 
essential to determine the extent of cell loss and 
whether the monolayer is a representative sample of 
the original specimen In this report we present the 
results of testing the efficacy and validity of the 
method Cell loss assessment was systematically 
quantified for each step in the preparation mclodmg 
lOp nylon mesh filtration for removal of the leuko 
cytes and 8 m Nuclepore filtration for plating out the 
epithelial cells and the staining procedure The degree 
of cell disperal by syringing was also determined 
Because of the inherent biologic variation it is 
important to quantify differential loss and dispersal 
(or specimens representinp the full range, of physio 
logic and neoplastic states For example as biologic 
surface properties change cells may respond differ 
enlly to the syringing and filtration procedures In 
our observations we have found that malignant «Ils 
are much more difficult to disaggregate than normal 
or dysplastic cells Therefore the response of speci 
mens in each of these states must be taken into con 
sideralion m the development of a procedure that 
provides minimum cell loss and maximum visualiza 
lion for digital imagery 

This paper presents results of research supported in 
part b) NCl/NASA Inter Agency agreement #70314 
between the National Cancer Institute and the 
National Aeronautic and Space Administration 

From the School of Publ c Hralth and lh« Cylology Ubwaiory 
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Cytologic Detection of Microfilariae 
of Wuchereria bancrofti in Urine 
Collected During Workup for 
Hematuria 

Carolyn A Webber M D 


A 23 year-old Guyanese man experienced intermit 
tent total painless gross hematuria for a month for 
which he sought medical attention at the Kings 
County Hospital Center in Brooklyn Hematuna was 
accompanied by weakness but not by frequency of 
urination or burmng on urination He had one simi 
Ur episode of hematuria in Guyana but had had no 
known prior senous illnesses 
The temperature recorded m the emergency room 
was 97 F the pulse was 70 per minute and the respi 
rations 18 The blood pressure recording was 130/70 
mm Hg There was no lymphadenopathy Genitalia 
were desenbed as normal male An intravenous 
urogram done on a follow up visit to the urology 
clinic was interpreted as normal unnary tract 
Cystoscopy disclosed mild inflammation of the 
tngone and fundus but no stones or tumors Both 
ureteral onfices had clear efflux Cathetenzed urine 
at the time of cystoscopy and each of two subsequent 
voided specimens examined cytologically contained 
sheathed microfiUnae Distinguishing features of the 
microfilariae were well demonstrated with the Papa 
nicolaou stain The well-stamed nuclei which did 
not extend into the clear zone and the distinct pale 
stained sheath led to the positive identification of the 
microfilariae as IVuc/ierena bancrofti 
The Papanicolaou stain may well be the sta/rj of 
dioiof for the identification of microfilariae m the 
blood The excellent detail obtained with this routine 
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O tologic stain is as good as dial with Giemsa which 
does nol stain the sheath 

From Ihe Cjtopalfiology Laboratory Deparlmeni of PaihoW> 
Kmgs County Hospital Downstate Medical Center BrooWyn 
Neiv \ orL ' 


talhoJogic findings of the different stages of bron 
chopulmonarj djsplasia are described 

From tFe „/ Cyiol^g, 
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Neonatal Tracheobronchial Cytology 
of Bronchopulmonary Dysplasia 

Anisa Kanbour M D M I A C 
Nalini Doshi M D 
ToshioFujiVura M D 


A total of 330 tracheobronchial aspirates obtained 
from 172 neonates were studied m the cytofogy labo 
ratory at Magee Womens Hospuat these 162 
aspirates from 64 neonates showed the cytologic cn 
tena of bfonchopulmonar> dyspiasia The ages of 
these infants ranged from six to 200 days Repetied 
tracheal cellular samplings were performed on 56 
babies Spdeen infants died IZof whom wereautop 
sied 

According to the cytologic findings w e divided the 
disease into three stales In the earH stage the ce'lu 
lar findings included sloughed bronchial cells de 
tached aliary tufts and metaplaslic cells In the inter 
mediate stage the number of metaplaslic cells in¬ 
creased and aKeolar macrophages and nonciliaied 
columnar cells were observed along with djsplaslic 
cells Occasionally rare and inspissated mucus and 
Curschtnanns spirals were also noted In the late 
stage two phases Were identified progressive and re 
gressjve The late progressive phase was character 
ized by an increase in dysplastic cells alveolar 
macrophages Curschmanns spirals mucus \iscosi 
ty metaplaslic cells and respiratory casts The late 
regressive phase showed a decrease in bronchial cells 
U was further noted that m the late progressive 
phase evidence of repeated infections was observed 
along with the cytologic findings mentioned above 

The correlation between the clinical and cyto 


Use of Rat Bladder Tumors as a 
Model System for Development of 
New Methods in Urinary Cytology 

M Vanderban Ph D 
Dleen B King M D F I A C 
LoisKromhout CTI/iSCP> 

P Hara B A 

Diana Barrett A B C T (ASCP) 

J Walton Ph D 


Male Fisher 344 rats were fed 0 05** N-butp N |4 
hydroxybulvl) nifrosamme to induce bladder 
tumors Pathologic evaluation of animals killed at 
various in terv als was cornpared w uh c> lologic cv alu 
anon of cells dissociated directly from bladders and 
cells sedimented from overnight unne collections 
Dissociated cells were prepared b> inflating intact 
bladders with a 0 05^ tr>psin S mM EDTAsolution 
for 15 minutes at room temperature Exfoliated cells 
vsece collected into cold culture medium buffered 
with 50-mM MES fpH 6 0) Unfixed cells may be 
stored indefimlcly without loss of morphology or 
emywatic activity if frozen in a medium containing 
DVSO Nevv dia^o«tic procedures involving 
quanivtatvve fluorescent slams for DVA content cell 
sue and the enrymes j*glutamyllranspeplidase and 
Cathepsm B were evaluated Cultured rat transition 
al carcinoma cells |A^27 cells) were used as positive 
controls for cyloenzymology Where possible mul 
Uple evaluations of the same cells (eg light and 
electron microscopj or morphology and enzyme ac- 
tivit^lweremade Inthiswaj wecstablishedanin'e 
^rat^ picture of tumor devc/opmenf and c>tofog> 
which wiU permit the testing of new biologic markers 
to improve the diagnosis of early precancerous 
fesions 


Volume 2^ 

{dumber! 

January February 19’^0 

This worV was performed under the auspices of the 
U S Departrpen^ of Energy by the Lawrence Liver 
more Laboratory Contract No W 7405 ENG-48 and 
the National Bladder Cancer Project Grant No CA 
23790-01 

From the Lawrence Livermore Ljhoralory Livefniore and llw 
Lni er'ity of California Medical Center San pranfiseo Califoc 
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Transitional and histiocyte mean counb were 10/0 
and lo/O Since Centrifugal Cytology s dispersion 
area is 14 4 times greater than the Cytocentrduge s 
the total recovery ratio is also 14 4 times ^.rester 
e g 281/1 for positive cells The improved diagnos 
tic accuracy reliability and facility indicate that 
Centrifugal Cytology is the current technique of 
choice for unne samples 

From Ihe PapaiMCtjlaou Can er research Instilute and the Univer 
sityofMamiSchooIofMedicme Miami Honda 


Centrifugal Cytology of Unnc 
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RobertC Leif PhD 


Fixed Papanicolaou-stained dispersions of cells m 
unne were prepared at a proper concentration lor 
rapid screening by Centrifugal Cytology (Newport 
Instruments Davie Florida) Samples freshly voided 
or stored with lO^o Transport were concentrated by 
centrifugation resuspended in Mucolexx (Lemcr 
Laboratories Stamford Connecticut) and pipetted 
into the three chambers of the new Centrifugal 
Cytology swinging bucket rotor then centrifuged 
onto slides and giutaraldehyde fixed with the cenlrif 
ugal field applied Centrifugal Cytology preparations 
of 73 known positive samples showed one sadsfac 
tory seven (9 6‘'o) bladder and three ktdney false 
negatives eight (11 "fc)suspicious andS4 (74'^)posi 
lives Of 14 known negatives 11 were found nega 
live and lhae po«ttreatmcnl cases contained atypical 
celts In a comparison study with equal numbers of 
cells 21 Centrifugal Cytology preparaliorts ivere 
positive Cylocentnfuge (Shandon Southern Jnstru 
menls Sewickley PennsyWania) preparations 
showed five {24‘o) false negatives six (29*^)atypical 
and ten (48‘e) positives Centrifugal Cytology/ 
Cyiocenlnfuge mean cell-count ratios lor three 
miCTOscopefieldswereVVBC8 9 RBC6 5 squamous 
1 82 columnar 3 67 atypical 2 20 and positive 19 5 


Picket Fence Endocervtcal Cells 

What Do They Mean ? 


Mary Ann Pedigo C T (ASCP) 
Linda A Barnes CT (ASCP) 
William I FtabU MD FlAC 


Maternal exposure to diethylstilbestrol (DES) during 
pregnancy his been implicated as predisposing the 
adolescent female to clear cell carcinoma of the 
vagina and cervix Clinically vaginal adenosis 
mosaicism formation of vaginal hoods etc have 
been demonstrated with increasing frequency m tfie 
DES-exposed young female 
During routine screening of cervical Papanicolaou 
smears and endocervical aspirations of patients 
attending pnvate and clmic colposcopy units at the 
Medical College of Virginia many columnar cells of 
unusual morphology were noted These endocervical 
cells appeared very elongated and lancet shaped 
often m tissue fragments with a regimented pattern 
Their arrangement reminiscent of a wooden picket 
fence nasappropnately labeledassuch 
Dunng the past 12 months 100 cases of cervical 
and endocervical smears were collected demonstrat 
mg the picket fence endocervical cell A correlation 
was developed from patient histones particularly 
PES exposure or other hormonal manipulation col 
poscopic and histologic findings where available and 
techniques of cytologic sampling It was anticipated 
that the picket fence endocervical cell might be a 
manifestation of DES exposure Results showed 
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18?& of patients with a well-established history of 
DES demonstrated these cells However 35 *?» of 
patients with a history of DES exposure did not 
demonstrate these cells and 48% of patients with 
excellent examples of these cells m their smears did 
not have a history of DES exposure Since other 
smears from a variety of different clinics and types of 
patients rarely demonstrate the picket fence endocer 
vical cells further investigation is being earned out 
to determine the cause of these cells Results will be 
reported later 

From the Seclion of Surgical and Cv lopalhology Medical College 
of Virginia Virginia CommoniveaJfh Umversily Richmond 
Virginia 


nns.ngs Ust of Ihe 71 malignant neoplasms diag 
nosed by fine needle aspiration of various sites 18 
were diagnosed by the rinsing specimens only 
In conclusion for optimum results preparing the 
two types of specimens from endoscopic brushmgs 
and fine needle aspirates is imperative By using this 
method both the number and quality of the cells 
available for examination hav e increased Because of 
this the number of false negative and unsatisfactory 
reports has decreased thereby reducing the need for 
repeat procedures 

FromlheDpparlmfrlcfrjlhoJcgy Henry Ford HospfMl Detroit 

Michigan 


Fine Needle Aspiration and 
Endoscopic Brush Cytology 
Comparison of Direct Smears and Rinsings 

M Jane Smith B S C T (ASCP) C M ! A C 
Hiaabeth Watson C T (ASCP) C M I A C 
Sudha R Kini M D 


For the past several years cytologic specimens sub 
mitted from fine needle aspirations and endoscopy 
consisted only of direct smears Twenty three per 
cent of these smears were unsatisfactory because of 
air drying of the cells or the scanty amount of 
material obtained 

To improve the yield and quality of cellular male 
rial an additional specimen was prepared by rinsing 
the brush or needle in a balanced salt solution which 
was then processed by membrane filtration This 
combination of direct smears and nnsings decreased 
our rale of unsatisfactory specimens to almost zero 
and increased our rate of diagnosis of malignant neo 
plasms by 29% 

Jn anslyzsng our data for I97S the results were as 
follows Of the 106 malignant neoplasms diagnosed 
by bronchoscopic cytology or biops> 21 were diag 
nosed solely by the needle nnsing Of the 45 malig¬ 
nant neoplasms of the alimentary tract diagnosed by 
cytology or biopsy 27 were diagnosed solely by the 


Morphologic Study of Squamotis 
Carcinoma of the Cervix Uteri m 
Postmenopausal Women 
A Retrospective Study of 50 Cases 

Sharon K Rosenthal M V 


A computenred retrospective study of the cytologic 
characteristics of squamous carcinoma of the cervix 
uteri in postmenopausal women (aged 62 and older) 
was done using the initial positive cervicovagma/ 
smear from 50 patients with this disease treated at M 
D Anderson Hospital and Tumor Institute m the 
period extending from September 1972 through 
August 1975 A total of 18 nuclear and cytoplasmic 
parameters which can be evaluated using the light 
microscope were studied on 100 abnormal cells from 
each smear The smear background was also exam 
ined Relevant clinical data were included on each 
case All data obtained were computerized for stor 
age and analysis 

FromtheDepartmrntof AnjtomicaJralhoJoKy NJ D ATiJfnon 

Hospital 4nd Tumor Institute Houston Texas 
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'ytopathology 
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1 July 1978 the Medical College of Virginia Hospital 
iitiated the first phase of Hospital Information Sys 
■m (HIS) a computerized palientore system HIS 
rovides a method of ordering planning and report 
ig the patienl-care process and maintains patient 
illing charges in current status The department of 
ytology was selected as one of the hospital laboralo 
les to go on line in this initial phase of implementa 
ion The purpose of this paper is to describe the sys 
em of ordering cytology tests and reporting cyto 
iiagnosis that we have developed for use on HIS 
The equipment located m each department on the 
>ystem consists of a video matrix terminal (VMT) 
ind a printer The VMT is a modified television com 
3med With a lightpen and a keyboard Information is 
:ommut\icated to HIS through use of the lightpen by 
lelecting words and phrases on the television screen 
ar by typing on the keyboard 
Cytology tests are ordered by lightpen selections 
which carry the user along an ordering pathway that 
includes selection of speamen type collection procc 
dure information and a patient history matrix On 
this matrix the user is asked pertinent questions on 
patient history to which he or she may respond by 
making appropriate lightpen selections or type ins 
Test results are communicated to HIS by the cyto 
technologist through the accumulation of a series of 
lightpen selections with some type in modifiers 
which build into a message containing the complete 
cytologic diagnosis 

Ffom ihf Tathology Department Med cal College of Virginia 
Richmond \irgmia 
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Developing Carcinoma (Dysplasia) in 
the Mammalian Urinary Bladder 

William M Murphy M D M I A C 
C C Irving Ph D 

William N Crabtree B S C T (ASCP) 


Bladder cancer often results from a widespread reac 
tion of urothelial cells to carcinogenic stimuli Thus 
papillary or invasive tumors may coexist with flat 
premahgnant urodieUum This abnormal epithelium 
is thought to resemble dysplasia of the uterine cervix 
but no report specifically designed to test this hy 
pothesis has appeared in the literature To determine 
the morphologic features of developing urothelial 
carcinoma neoplasia was induced in Wistar rats by 
incorporating the carcinogen BBN in their drinking 
water Developing lesions were monitored by period 
ic collections of urine and tissue The specimens were 
coded and examined by cytology histology and elec 
tron microscopy The morphologic changes in the 
treated bladders were statistically different from 
those m control tissue They could be divided into 
three stages The earliest abnormalities were an in 
crease in the number of cell layers a loss of polarity 
and a slight crowding of nuclei in the tissue sections 
Among the cellular features there were increased 
nuclear size and -harply angulated indentations 
(notches) in the nuclear borders A few nuclei exhib 
ited a finely granular pattern but dusty chromatin 
predominated In the intermediate stage nuclear 
crowding became more prominent and there were 
numerous areas with finely granular regularly dis 
fnbuted chromatin A few nuclei were identified 
Mitoses were prominent m the tissue sections The 
early and intermediate stages closely resembled those 
of mild and moderate dysplasia of the utenne cervix 
In the late stage as papillary tumors developed the 
urothelium of the flat areas changed significantly 
Nuclear crowding and notching remained constant 
but were overshadowed by the appearance of nucleo 
li and irregularly distributed chromatin The pattern 
was finely granular m some cases but coarsely granu 
lar in most Nuclear size decreased markedly as the 
cells became smaller and more numerous Cytologi 
caOy It was very difficult to distinguish these cells 
from neoplastic cells emanating from the papillary 
areas They bore little resemblance to the cells of cer 
vical as In this model system the early and inter 
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18^0 of patienls with a well-€stabhshed histoo' of 
DES demonstrated these cells However 35 *;^ of 
patients With a history of DES exposure did not 
demonstrate these ceJJs and 43% of psiients mth 
excellent examples of these cells in their smeirs did 
not have a history of DES exposure Since other 
smears from a varietj of different chnjcs and types of 
patients rarefy demonstrate the picket fence endocer- 
vical cells further investigation is being earned out 
to determitu- the cause of these cells Results will be 
reported later 

From ftte5«-(ion of Sitrgica/ and Cylopathofogy ^fed^caI College 
of Virginia Virginia Commonweallh UmversU) Rii^mona 
Virginia 


nnsings last of the Tl malignant neoplasms diag 
nosed by fine needle aspiration of \anous sues is 
were diagnosed b> the nnsjng specimens on!} 
in conclusion for optimum results preparing the 
two types of specimens from endoscopic brushings 
and fme needle aspirates is imperative By using lb s 
method 60 th the number and quality of the cells 
available for examination have increased Because ol 
this the number of hlse negaJnfiirjd vnsalisfaclory 
reports has decreased thereby reducing the need for 
repeat procedures 

fromtJwDepartnienrDfralhoIogy Hfm> FordHcxpjijJ tktmi 
YAicIttgan 


fme Needle Aspiration and 
Endoscopic Brush Cytology 
Comparison of Direct Smears and Rinsings 

M laneSmilh B S C T (ASCP), C M I A C 
EliiabelhlVatson C T (ASCP) C M I A C 
Sudha R Kini M D 


For the past several years cytologvc specimens sub 
nutted from fine needle aspirations and endoscopy 
consisted only of direct smears Twenty three per¬ 
cent of these smears were unsatisfactory because of 
air drying of the ceU< or the *CAnty amount of 
material obtained 

To impro\ e the yield and quality of cellular mate¬ 
rial an additional specimen was prepared\iy nnsmg 
the brush or needle in a balanced salt solution which 
was then processed by membrane filtration This 
combination of direct smears and nnsings decreased 
our rate of unsatisfactory specimens to almost zero 
and increased our rate of diagnosis of malignant neo 
plasms by 2 ^'^ 

In analyzing our data for 1978 the results were as 
follows Of the 106 malignant neoplasms diagnosed 
by bronchoscopic cytology or biopsy 21 were diag- 
Tiowd solely by the needle nnsmg Of the 48 mails 
nant neoplasms of the alimentary tract diagnosed by 
cytology or biopsv 27 were diagnosed solely by the 


Morpfiotogic Study of Squamous 
Carcinoma of the Ceruix Uten in 
Postmenopausal Women 
A Retrospective Study of 50 Cases 

Sharon K Rosenthal M D 


A compulented retrospective study of the cytologic 
characteristics of squamous carcinoma of the cervix 
uten in postmenopausal women (aged 62 and older) 
was done using the initial positive cerwcovagmal 
smear from 50 patients with this disease treated at M 
D Anderson Hospital and Tumor Institute in the 
period Jsvtendmg from September 1972 through 
August t975 A total of 18 nuclear and cy toplasmic 
parameters which can be evaluated using the hght 
microscope were studied on lOO abnormal cells from 
each smear The s"’eac background was also exam 
ined Relevant clinical data \\erc included on each 
case All data obtained were computerized for stor 
age and analysis 

From the Oryirtctvni of Anjtoinicjl Pjiholofry Vt D 
Ho<t*iial and Tumor Inititutc Mousion Tr»« 
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signiFicant 5EM may be o{ value m iurtVier sYudymg 
equivocal specimens even though they were routinely 
prepared for light microscopic observation 
Supported by ASC grant IN112B 

From <he Departments of Pathology and Nticrobiotoa- The Un 
versityoiTe aS Medical Branch Galveston Texas 


The Significance of Cervical 
Cytologic Dysplasia 

Scott W Iordan MD 
Nai Lee Smith C T (.ASCPl 
Lawrence S Dike B S 


Cervical squamous dysplasia is associated with a 
higher risk ol subsequent cancer development but 
there is uncertainty about the relative likelihood of 
progression and the degree of vigor with which pa 
tients having these conditions should be clinically 
followed 

To assess the relative risks associated with the 
varying degrees of dysplasia we have examined the 
screening experience of the University of New Mexi 
CO cytopathology laboratory for a nine year penod 
during which 182 275 Papanicolaou smears from 
96 682 patients were processed The computer 
accessed patient file was searched for cases with two 
initial negativesmearsandhavmgat least five cmears 
m a minimum of five years to allow an adequate time 
and number of smears for analysis There were 3 390 
patients identified having a total cf 22 306 smears 
and a transition analysis was earned out which con 
sisted of companng each smear to the one after it and 
tabulating tVit results Such an analysis allows direct 
comparison of the relatwe likelihood that a second 
smear will be of specified diagnostic category com 
pared to the one preceding it Slight moderate and 
severe dysplasia were respeciic ely 6 5 20 8 and 68 6 
times more likely than was a negative smear fo be fol 
lowed by one showing severe dysplasia or suggestive 
of carcinoma 

Frpm i>,c Dcrartmeni ot Tjthology Uni%m ly ot Nw l.tww» 
SthcH J Pi tjnf Altnjqufrque Mruco 
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Dingnosfic Pitfaiis m Cerebrospinal 
Fluid Cytology 

MisaoTakeda MD 

DouglasE King M S C T lASCP) C M I A C 

Hong Yul Choi M D 

fCunihide Gomi M D 

Warren R Lang M D F 1 A C 


Certain benign cells in cerebrospinal fluid may be a 
source of erroneous diagnoses and pose diagnostic 
problems Four such examples are presented carti 
iagenous cells squamous cells free cells (leptomen 
ingeal cells) and epithelioid cells (histtoeyfes) 

Cartilagenous cells may appear in cerebrospinal 
fluid as a tesuH of penetration of the intervertebral 
disc by the needle dunng lumbar puncture These 
cells are easily identified by rather distinct cellular 
characteristics in adults In infants however they 
may be mistaken for malignant cells because of their 
immature appearance 

Craniopharyngioma may shed mature squamous 
epithelial cells along with increased numbers of 
active lymphoid cells m cerebrospinal fluids If the 
squamous epithelial cells ate mature they may be 
mterpreted as contaminants from the skin puncture 
If immature they may be difficult to differentiate 
from a well-differentiated squamous cell carcinoma 

In cases of cerebral infarction the proliferating 
meningeal lining may shed large mononuclear cells 
With prominent nucleoli Mitoses are frequent These 
cells may be erroneously diagnosed as malignant 

On rare occasions chronic granulomatous lesions 
such as Sarcoidosis may involve the bram and shed 
many active histiocytic cells into cerebrospinal 
fluids These active cells may easily be confused with 
reticulum ceil sa rcoma 

From ihe Depiftrotws o( Pathology and of Cytotfchnology Jef 
hrsoa Stfdcal Collt$e and Colfcge of Altifd Healih Sciences 
Thoma«lFf(tiv3nUmvtnity Philadelphia Pennsylvania 
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mediate changes of developing urothelial carcinoma 
are similar to each other and to those described for 
mild and moderate dysplasia of the uterine cervix 
Advanced lesions have many of the cellular features 
of malignanc> A direct counterpart to CIS of the 
uterine cervix cannot be distinguished 

From the Departments of Pathology and Urology Unnersiiy of 
Tennises Center for ihe Health Sciences Memphis Tennesset 


ments calafications and in fresh el mounted 
preparations cholesterol cr>stals 
Pituitary adenomas rarelj exfoliate and are diag 
nosed cj toJogical/j by aspiration In our cases aspi 
ration through craniolom> jielded unifonn sinusoi 
dal or papillary epithelial malenal diagnostic of 
chromophobe adenomas 

From the Department of Patho!og> UnJ> ersitj of Texas \Jfti ca) 
Branch Cohesion Texas 


Cytology of Common Primary 
Midlme Bram Tumors 

Paul Zaharopoulos M D M IA C 

Jick Yee Wong M S C T (ASCP) M T (ASCP) 


A variety of primary midline brain tumors occupying 
the pineal pituitary axis can appear under similar 
clinical settings sharing common symptoms by ob¬ 
structing the ventricular system and compressing 
vital midlme structures Improved radiodiagnostic 
studies can delineate them and cytology both of ex¬ 
foliated and cerebrospinal fluid and of aspiration 
specimens can differentiate them 

Included in the 11 such lesions we encountered 
were three germinomas (atypical midlme teratomas) 
five craniopharyngiomas and two chromophobe 
tpiluilary adenomas which are the most frequcntl> 
occumng t> pes 

Germinomas histologically resemble seminomas 
often with other teratomatous elements (as in one of 
our cases) The> readily exfoliate and in this senes 
cerebrospinal fluid obtained by lumbar puncture 
yielded relatively large epithelium like or true epi 
tbelial cells with immature nuclear charactenstics 
which included prominent nucleoli These under a 
different setting could have suggested a metastatic 
large-cell type carcinoma 

Craniopharyngiomas become cystic and cytologi 
cally are diagnosed usually by aspiration methods 
Aspirations dunng craniotomy or ventncular shunt 
procedures m our cases yielded mature keratinized 
s^juamous elements reactive granulomatous ele- 


Scawimg Electron Microscopy (SEM) 
of Alcohol-Fixed Specimens 

Steven N Becker M D 
Jick Yee Wong C T (ASCP) 

Alan A Marchiondo M S 
C P Davis Ph D 


Specimens evaluated cytologieallj by light mierosco 
py are routinely fixed m alcohol whereas speamens 
studied by scanning electron microscopy (SEM) arc 
often carefully cleansed and fixed with glutaralde 
hyde In the latter studies mature squamous cells 
have microndges a vanety of malignant cells have 
microvilli and other benign and malignant cells have 
a ruffled topography Our study was made to deter 
mine if these features are also appreciable m cy tolog 
ic speamens fixed in alcohol and stained by the 
Papanicolaou method for routine diagnostic 
evaluation 

In normal bronchial washings ciliated columnar 
cells were obv lous and microndges vverc detected m 
several squamous cells Microvilli although some 
times coarse and blunted were present in adenocara 
noma squamous caranoma histiocytic lymphoma 
and malignant mesothelioma cells m fluid speamens 
Neuroblastoma cells in a smear of bone marrow aspi 
rate and lymiphocytic lymphoma cells in spinal fluid 
had ruffled surfaces 

Compared to glutaraldehyde fixed preparations 
our studies were not nearly as elegant However 
should lopologic features prove to be diagnostically 
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significant SEM may be of value m further slud^mg 
equivocal specimens even though they were routinely 
prepared for light microscopic ob ervation 
Supported by ASC grant 1NH2B 

From the Deparltnenls of Pathology and Microbiology The Uni 
vetsUyofTexasMed alBranch Galveston Texas 


The Significance of Cervical 
Cytologic Dysplasia 

Scott W Jordan M D 
Na\l.e<Sn\ith CT (ASCPl 
Lawrences Dike BS 


Cervical squamous dysplasia is associated with a 
higher tisk of subsequent cancer development but 
there IS uncertainty about the relative hkehhood of 
progression and the degree ot vigor with which pa 
tients having these conditions should be clinically 
followed 

To assess the relative risks associated with the 
varying degrees of dysplasia we have examined the 
screening experience of the University of tievy Mexi 
CO cylopalhology laboratory for a nine year period 
during which 182 275 Papanicolaou smears trom 
96 682 patients were processed The computer 
accessed patient file was searched for cases with two 
initial negative smears and having at least five smears 
m a minimum of five years to allow an adequate lime 
and number of smears for analysis There were 3 390 
patients identified having a total of 22 306 smears 
and a transition analysis was earned out which con 
sisted of comparing each smear to the one after it and 
tabulating the results Such an analysis allows direct 
comparison of the relative likelihood that a second 
smear will be o{ speciiied diagnostic Category com 
pared to the one preceding if Slight moderate and 
severe dysplasia were respectively 6 5 20 8 and 68 6 
times more likely than was a negative smear to be fof 
lowed by one showing severe dysplasia or suggestive 
of carcinoma 

Fmm iSf Depirtmcni ot rubol py Univ»r»ii> of N w Mrure 
School otNtfd tint AIluqu«quf NtwMrxico 
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Diagnostic Pitfalls in Cerebrospinal 
Raid Cytology 

Misao Takeda M D F I A C 

Douglas E King M S C T (ASCP) C M f A C 

HongVufChoi MD 

Kunihide Gomi M D 

Warren R Lang M D ? 1 A C 

Certain benign cells in cerebrospinal fluid may be a 
source of erroneous diagnoses and pose diagnostic 
problems Four such examples arc presented carti 
lagenous cells squamous cells free cells (leptornen 
mgeal cells) and epithelioid cells (histiocytes) 

Carulagenous cells may appear m cerebrospinal 
fluid as a result of penetration of the intervertebral 
disc by the needle during lumbar puncture These 
cells are easily identified by rather distinct cellular 
characteristics m adults In infants however they 
may be mistaken for malignant cells because of their 
immature appearance 

Craniopharyngioma may shed mature squamous 
epithelial cells along with increased numbers of 
active lymphoid cells m cerebrospinal fluids If the 
squamous epilhelidl cells are mature they may be 
interpieied as contaminants from the skm puncture 
If immature they may be difficult to differentiate 
from a well-differentiated squamous cell carcinoma 

In cases of cerebral infarction the proliferating 
meningeal lining may shed large mononuclear cells 
with prominent nucleoli Miloses are frequent These 
cells may be erroneously diagnosed as rnalignant 

On rare occasions chronic granulomatous lesions 
such as sarcoidosis may involve the brain and shed 
many active histiocytic cells into cerebrospinal 
fluids These active cells may easily be confused With 
reticulum cell sarcoma 

From itw Drparlcrenis of Talhology and of Cytolrchfiology J«f 
fwon Mrdicaf College and College of All ed Health Sciences 
ThomasIeftersonUnixersijr Thilad Iphu Peqnsyl ama 
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Rapid Staijiing Methods Employed tn 
Fine Needle Aspiration of the Lung 

Hyun Y Pak M D 

Susan Yokola C T (ASCP) C M I A C 
Raymond L Teplifz M D 


Fine needle aspiration for cytologic diagnosis has 
gained populanly and has been successfully em 
ployed as a diagnostic technique With respect to the 
lung sputum and bronchoscopic cytology often does 
not yield diagnostic material from peripheral lesions 
even where the lesion is visible on radiographs Nee¬ 
dle aspiration under fluoroscopic guides is a method 
which facilitates procurement of diagnostic matenal 
and diagnostic accuracy 

Quick staining of aspiration material for rapid 
diagnosis as employed m our institution enables the 
aspirator to determine the adequacy of the specimen 
before releasing the patient thereby ensuring higher 
diagnostic accuracy The quick-staining procedure 
takes from three to five minutes and is evaluated 
immediately by the cytopathologist If adequate 
material is not obtained with the first aspiration 
subsequent aspirations are performed unless the pa 
tient s clinical condition precludes continuation 

Recently a review of 32 consecutive cases of nee 
die aspiration of the lung was performed A majority 
of these cases involved peripheral lesions ranging in 
size from 11 to 11 cm in the greatest diameter In 17 
of these cases quick staining for a rapid diagnosis 
was employed Ninety four percent diagnostic 
accuracy was achieved in these 17 cases whereas 
accuracy was achieved in those cases m which rapid 
slams were not employed 

We conclude that lung needle aspiration cytology 
is of great diagnostic value with high accuracy in the 
diagnosis of peripheral pulmonary lesions Rapid 
staining used as a monilonng guide for the adequacy 
of aspiration material also significantly contnbute# 
to improved diagnosis 

From the Div tsicn ol C) fogeneucs and CytoJog> Cily of Hope 
Nalional Medical Center Duarte California 


Changing Patterns of Ceruical 
Disease in a Student Population 

Jeannette Strumwasser C T (ASCP) 
Dorothy L Rosenthal M D M 1 A C 
Edward Wiesmeier M D 


An apparent fiv efold increase in disease of the utenne 
cervix m young women was explored The Cytology 
Service at the UCLA Center for the Health Sciences 
has examined some 4 000 Papanicolaou smears from 
the UCLA Student Health Serwee o\er the past fi\e 
years (1973 197S) Ongmally apparently free of 
cervicovaginal disease these w omen nois ha\ e sigm 
ficant inflammatory atypia dysplasia and even carci 
noma w situ Reasons for this increase in a sup 
posedly stable population were investigated and 
plans for a prospective study were outlined 

From the Derartmenl of Pathology UCLA School of Mcdinnc 
and the Student Health Service and the Cytology Service UCLA 
CenterforHeallhSciences LosAngeIn Catiforma 


Use of Blood Group Isoantigens m 
Distinguishing Benign and Malignant 
Cells 111 Effusions 

Nancy J Smith CT(ASCP) 

Bruce R Dziura M D 
Bernard Condos M D 

The work of prev^ous investigators has shown the 
prince of A B and H blood group isoantigens on 
the surfaces of cells from a vancty of normal tissues 
as well as their progressive loss dunng the develop 
ment of d>splasia carcinoma m situ invasive caret 
noma and metastatic caranoma This study cm 
ployed an indirect immunoperoxidase technique to 
study blood group isoantigens on the surfaces of cells 
in effusions to determine the usefulness of the procc 
dure m distinguishing benign and malignant spea 
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mens After first establishing with the use of histo 
logic material that mesotheJial cells nonrially possess 
blood group Jsoantigens studies were performed on 
a series of benign and malignant effusions BoVfi noT 
mal and atypical mesothelial cells stained positively 
for jsoantigens while malignant cells from a variety 
of tumor types failed to take the stain The sigpifi 
cance of the findings and the limitations of the proce 
dure are discussed with reference to its application m 
routine cytologic diagnosis 

From ihe OepsilrMnl ot PaiKotogy Umvetsily of Conneci cut 
Health Center Farmington Connect col 


Cyfomorphology of Ganglioglioma 
of the Central Nervous System 

Adolfo Firpo M D 
Carolyn W Watson M D 

Nine cases of ganglioglioma of the central nervous 
system (CNS) were reviewed Three patients had 
cerebrospinal fluid ICSF) specimens submitted for 
cytologic examination prior to surgery One of them 
had abnormal cells suggestive of a pnmary CNS (u 
mor Touch preparations of two tumors were made 
at the time of surgery They contained numerous 
neurons glial cells connective tissue and reactive 
Vascular elements Neuronal and glial components of 
the tumor were further characterized m the tissue 
secUonswahKlSSL Bodian and PTAH status 
Cells similar to the abnormal ones in the CSF were 
Sought in the touch preparations and tissue sections 
The nuclear size of morphologically comparable cells 
was determined in the different preparations and cor 
related with the cell types This method permitted the 
identification of nervous tissue components m the 
CSF Some cells were suggestive of abnormal neu 
rons and other cells appeared to be of glial ongjn 
These findings suggest that if this tumor reaches the 
ventricular s>stem or the subarachnoid space it may 
exfoliate intrinsic cells which can be identified in the 
CSF sample This report also illustrates the appjjca 
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biLly of simple quantitative determinations in the 
identification of exfoliated cells oi uncertain origin 

From the Papan cotaou Cytology Laboratory New York Hosp lal 
ComeM Medical Center NewYork NewYork 


Fine Needle Aspiration 
Cytopathology of Bronchial 
Carcinoid Tumors 
Aft Analytic Study of the Cells 

Deborah Cafer BS CT (ASCP) CM} AC 
Thomas A Bonfiglio M D FI A C 
StanleyF Patten )r MD PhD FIAC 


While frequently considered to originate from a 
common stem<ell of neuroendocrine origin bron 
chial carcinoid tumors and small cell anaplastic carci 
nomas differ significantly in their biologic potential 
and treatment Patient management is often depen 
dent ori the diagnostic specificity of a pulmonary fine 
needle aspiration specimen 
This study evaluated the cellular features in fine 
needle aspiration samples from seven bronchial carci 
noid tumors and four small cell anaplastic carcino 
mas of intermediate type Planimetnc measure 
merits were performed on tracings of approximately 
2 000 cells A sermquantitatwe analysis of specific 
cytoplasmic and nuclear features was also obtained 
Sigruficanl quantitative and qualitative differences 
m the cytomorphology of cells derived from bron 
chial caranoid and small cell anaplastic neoplasms 
were obtained clearly demonstrating that di/ferenti 
ation of these neoplasms is possible on a cytopatho 
logic basis in fine needle aspiration samples The dif 
ferenlial diagnostic features identified in this study 
are discussed 

fttMH ihe CyitY-alhoIt^sy Div ton Depjrtmmt of Pjthol gy 
UnitnjityofRochnlrrMpdcdlCcnicr Rocti«ifr NrwYofk 
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Rapid Staining Methods Employed in 
Fine Needle Aspiration of the Lung 

Hyun y Pak M D 

Susan Yokola C T (ASCP) C M 1 A C 
Raymond L Teplitz M D 


Fine needJe aspirafion for cyfoJogic diagnosis has 
gained popularity and has been successfully em¬ 
ployed as a diagnostic technique With respect to the 
lung sputum and bronchoscopic cytology often does 
not yield diagnostic material from penpheral lesions 
even ivhere the iesjon is visible on radiographs Nee 
die aspiration under fluoroscopic guides is a method 
which faa/itates procurement of diagnostic material 
and diagnostic accuracy 

Quick staining of aspiration material for rapid 
diagnosis as employed in our institution enables the 
aspirator to determine the adequacy of the specimen 
before releasing the patient thereby ensuring higher 
diagnostic accuracy The quick-stammg procedure 
takes from three to five minutes and is evaluated 
immediately by the irytopatbologist If adequate 
material is not obtamed with the first aspiration 
subsequent aspirations are performed unless the pa 
tient s clinical condition precludes continuation 

Recently a review of 32 consecutive cases of nee¬ 
dle aspiration of the lung was performed A majority 
of these cases involved peripheral lesions ranging in 
size from 1 1 to 11 cm in the greatest diameter In 17 
of these cases quick staining for a rapid diagnosis 
was employed Ninety-four percent diagnostic 
accuracy was achieved in these 17 cases whereas 80% 
accuracy was achieved in those cases in ivhich rapid 
stains were not employed 

We conclude that lung needle aspiration cytology 
IS of great diagnostic value with high accuracy m the 
diagnosis of peripheral pulmonary lesions Rapid 
staining used as a monitoring guide for the adequacy 
of aspiration material also significantly contnbutes 
to improved diagnosis 

Fron Ihe Division of Cytogenetics and Cytology City of Hope 
National Medicsl Center Duarte California 


Changing Patterns of Cervical 
Disease in a Student Population 

Jeannette Strumwasser C T (ASCP) 
Dorothy! Rosenthal MD MIAC 
Edward Wicsmejer M D 


An apparent fivefold increase in disease of the utenne 
cervix m young women was explored The Cytology 
Service at the UCLA Center for the Health Sciences 
has examined some 4 000 Papanicolaou smears from 
the UCLA Student Health Service over the past five 
years (2973 1978) Originally apparently free of 
cervicovaginal disease these women now have signi 
ficant inflammatory atypia dysplasia and ev en earn 
noma in situ Reasons for this increase in a sup 
posedly stable population were investigated and 
plans for a prospective study were outlined 

From the Department of Pathology UCLA School of ^tediane 
and the Student Health Service and the Cytology Service UCLA 
Center (or Health Sciences Los Angeles California 


Use of Blood Group Isoantigens in 
Distinguishing Benign and Malignant 
Cells m Effusions 

Nancy] Smith CT (ASCP) 

Bruce R Dziura M D 
Bernard Gondos M D 


The work of previous investigators has shown the 
presence of A B and H blood group isoantigens on 
the surfaces of cells from a variety of normal tissues 
as well as their progressive loss during the develop- 
ment of dysplasia carcinoma m situ invasive cam 
noma and metastatic caranoma This study em 
ployed an indirect immunoperoxidase technique to 
study blood group isoantigens on the surfaces of cells 
m effusions to determine the usefulness of the proce 
dure m distinguishing benign and malignant spec 
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mens After first establishing with the use of htsfo 
logic material that mesolhelial cells normally possess 
blood group isoantigcns studies were performed on 
a Series of benign and malignant effusions Both nor 
mal and atypical mesothelial cells stained positively 
for isoantigcns while malignant cells from a variety 
of tumor types failed to fake the stain The signi/i 
cance of the findings and the limitations of the proce 
dure are discussed with reference to its application in 
routine cytologic diagnosis 

From the tXpirtmenl ot Pjthology Umv«Mily ot Connecticut 

HealihCenie Farn mgion Conneclicul 


Cytomorphohgy of Gcmgltoghoma 
of the Central Nervous System 

Adolfo Firpo M D 
Carolyn W Watson MD 

Nine cases of gangitoglioma of the central nervous 
system (CNS) were reviewed Three patients had 
cerebrospinal fluid (C5F) specimens submitted for 
cytologic examination prior to surgery One of them 
had abnormal cells suggestive of a primary CNS tu 
mor Touch preparations of two tumors were made 
at the lime of surfery They contained numerous 
neurons glial cells connective tissue and reactive 
vascular elements Neuronal and glial components of 
the tumor were further characterized in the tissue 
sections with NfSSL Bodian and PTAH slams 
Cells similar to the abnormal ones m the CSF were 
sought in the touch preparations and tissue sections 
The nuclear size of morphologically compar3WpfeJj5 
was determined m the different preparations and cor 
related with the cell types This method permitted the 
idcnfilicalion of nervous tissue components m the 
CSF Some cells were suggestive of abnormal neu 
rons and other cells appeared to be of glul ongJii 
These findings suggest that if this tumor reaches the 
ventricular system or the subarachnoid space it may 
exfoliate intrinsic cells which can be identified m the 
CSF sample This report also illustrates the applica 
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bility of simple quantitative determinations in the 
identification of exfoliated cells of uncertain origin 

From ihe F apan colaou Cytology Laboratory New York Hospital 
ComellNIedcatCenler NewYork New York 


Fme Needle Aspiration 
Cytopathology of Bronchial 
Carcinoid Tumors 
An Analytic Study of the Cells 

Deborah Ca/er B S C T (ASCD C M I A C 
Thomas A Bonfiglio M D F I A C 
Stanley F Patten Jr M D Ph D F I A C 


While frequently considered to originate from a 
common stem-cell of neuroendocrine origin bron 
chial carcinoid tumors and small cell anaplastic carci 
nomas differ significantly m their biologic potential 
and treatment Patient managernent is often depen 
dent on the diagnostic specificity of a pulmonary fine 
needle aspiration speamen 
This study evaluated the cellular features in fine 
needle aspiration samples from seven bronchial carci 
noid tumors and four small cell anaplastic carcino 
mas of mtermediate type Planimetric measure 
menls were performed on tracings of approximately 
2 000 cells A semiquantitative analysis of specific 
cytoplasmic and nuclear features was also obtained 
Significant quantitative and qualitative differences 
m the cylomorphology of cells derived from bron 
chial Carcinoid and small cell anaplastic neoplasms 
were obtained cfearly demonstrating that differenfi 
ation of these neoplasms is possible on a cytopalho 
logic basis in fine needle aspiration samples The dif 
ferentia! diagnostic features identified in this study 
aredi^ssed 

From Ihe CyiopaiHolopy Divison Dtpjtimenl of PalhotoRy 
Uoi eratyof Rochnier Mrd cjICrnier Rochwier Sew York 
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Cytopathology of Pleomorphic 
Liposarcowas m Pleural Fluid 

Kim R Geismger M D 

Bernard Naylor D FI AC 

Theodore F Beals M D 

Patricia M Novak B A C T (ASCPJ 


Although ihej are rare liposarcomas are among the 
more common malignant neoplasms of soft tissues 
Descriptions of their cells m serous fluids are even 
more rare We shall describe Jiposarcoma cells m 
pleural fluids from two patients with t>ptcal pleo¬ 
morphic liposarcomas 

The fluids contained cells readily recognized as 
malignant They were extremely large and pleomor 
phic With diameters ranging from 170am to 370um 
Almost all of the neoplastic cells were solitar) TThe> 
were generally mononuclear with eccentric nuclei 
that were round ova! or irregularly poljpoid Usual 
1 > the chromatin occurred as large irregularly 
shaped clumps In one case macronucleoli were 
prominent Many cells possessed cytoplasmic vacu¬ 
oles which varied considerably m size and number 
The indistinct cellular borders blended into the smear 
background 

With transmission eleclron microscopy the lipo- 
sarcoma cells were polygonal or elongated Nuclear 
shapes varied from round to deeply indented Unor¬ 
ganized rough endoplasmic reticulum was abun¬ 
dant Microfilaments were focally prominent Most 
cells demonstrated cytoplasmic lipidic droplets Cel 
Uular borders were highly irregular with long thin 
^processes With scanning eleclron microscopy the 
surfaces were remarkably pleomorphic with ruffles 
blebs and microvilli 

The major diagnostic feature of liposarcomas 
which IS perceiv able by light microscopy is the pres 
ence of solitary pleomorphic giant cells with cyto 
plasmic vacuoles 

From ihe Uni\ersiti of Michigan and \cteran5 Admmislraiitn 
hJedjcj) Center Ann Arbor Michi>.an 


The Cytologic Diagnosis of 
Blastomycosis m Pleural Effusions 

Jamie L Coiell C T (ASCP) 

Edinn H Lowry Jr C T (ASCP) 

Philip S Feldman M D 


Until recently pleural involvement m blastomycosis 
was considered uncommon however recent studies 
have shown pleural reactions in a significant number 
of cases The applicability of cytologv in diagnosing 
blasfomj cosis has been established in respiratorv 
material but there are no known reports of this diag 
noslic method being used in pleural effusions The 
two cases presented here demonstrate the primary 
role cytology can play m the diagnosis of pleura! m 
volvemenl of blastomycosis In one case of acute 
blastomycosis the recognition of the diagnostic bud 
ding yeast forms in c> lologie preparations of pleural 
fluid was the first indication of the true nature of the 
patient s illness for sputum culture had failed to 
yield diagnostic results The second case of chronic 
blastomycosis had proven organisms on sputum 
culture but cytologic evaluation of ihe pleural fluid 
was the primary indication of pleural involvement 
This was confirmed by pleural biopsy but fluid cul 
ture was negative Considering the time interval re 
quired for blastomy ces culture and the unrehabihly 
of skin and serologic tests cy loIogic examination of 
pleural fluid can give accurate and more rapid re 
suits This IS of particular significance for pleural ef 
fusions of undetermined etiology in endemic areas 

From ibe C>tolog> Laboratory Dcpartm«r>t of Pilhol-^ Um 
\TrwU of Virginia Mfdical School CharJcffocviIIo %jrf:tnu 
theC>loKs> Laboratorv Departmcnl of Palbotogv Medical Col 
tc{»of Virginia Richmond Virginia 
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ompartson Betioeen Diagnostic 
esiilts Obtained by Fine Needle 
spimtion Cytology Versus True Cut 
rCJ Open Biopsies 

'onald I Innes Jr M D 
htlip S Feldman M D 


even cases are presented in which line needle asptm 
ion (FNAJ cytology provided the definitive diagno 
IS in cases with negative tissue biopsies obtained by 
rC (three cases) and open biopsies (four cases) In 
tluded are a breast carcinorna two metastatic liver 
lesions two neck lesions a groin lymph node and a 
retroperitoneal tumor FNA permits a belter samp 
ling of the tumor since it is easier to take several 
speamens from different points than with the TC 
biopsy This was exemplified by the breast case 
where a TC biopsy was negative and subsequent 
FNA was diagnostic of carcinoma Mastectomy con 
firmed the diagnosis TC biopsies m two cases with 
questionable li\er metastases were negative Ultra 
sound'directed FNA in both confirmed the presence 
of metastases The retroperitoneal mass was initially 
approached by exploratory laparotomy with multi 
pie biopsies however no tumor was diagnosed Sub 
sequent ultrasound-directed FNA demonstrated a 
malignant tumor possibly seminoma Examination 
of the scrotum and orchiectomy cytology on lymph 
nodes m three cases were diagnostic of malignancy 
Subsequent open biopsies showed no tumor in the 
initial sections Because of the FNA diagnosis addi 
tional serial sections confirmed the presence of caret 
noma This series demonstrates that FNA cytology 
should be considered more often as the initial diag 
nostic procedure 

fr tn ihf Dceirlmfril I Pjlh I 'gv UnivrrMty ol S rj; nu Ktnl 
cjISh'K'l CtiJ I llfsvilte \ fjsini 


The Value of Ethanol as a 
Preservative m Urinary Cytology 

William N Crabtree B S CT (ASCD 
Wiffiam M Murphy M D M 1 A C 


Although 50«& ethanol is widelj used as a preserva 
live in unitary cytology the value of this procedure 
has received little systematic analysis The purpose of 
this study was to examine the preservative qualities 
of 50^ ethanol when added to freshly ojllecfed wnc 
for both immediate and delayed processing All uri 
nary specimens of sufficient volume were thoroughly 
mixed and divided into four equal 20 ml aliquots 
They were processed as follows (1) The unaltered 
specimen was processed within four hours of cotlec 
lion (2) Urine was mixed with an equal volume of 
50*b ethanol refrigerated for 30 minutes and pro 
cessed (3) The specimen was centrifuged reconsti 
tuted with 0 97 saline stored for 24 hours and pro 
cessed (4) The centrifuged specimen was reconsti 
luted with ethanol in saline stored for 24 hours 
and processed MiUipore filters were prepared for 
each part and stained with a modified Papanicolaou 
technique Slides were coded and evaluated for total 
ceti Clumber aggregation cytoplasmic and nuclear 
preservation and characteristics of the background 
Only intermediate and basal urothelial cells were 
evaluated The results indicated that (1) degenerative 
changes occurring oi uuo are common among uro 
thehal cells and probably represent the single most 
important factor in cell preservation in voided urine 
(2) With feiv exceptions fresh unfixed urine yields 
the greatest number of well preserved cells (31 cen 
tnfugation with reconstitution in either saline or 
25*0 eihanol/sajine and 24 hour storage results in 
increased cellular degeneration For Millipore filter 
preparations addition of 50*o ethanol has no appar 
ent advantage c\ en when processing must be delay ed 
for several hours 


From th« Univ«iM(y ol Tennr^see Cmirr lor ihe Mwlih Sc 
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Megakaryocytes m Pleural and 
Peritoneal Fluids 


Prevalence Significance Morphology „„d 
Ci/foliistolo^ic Correhtiofi 


NeeJman Kumur M D 
Bernarci Naylof M D F 1 A C 


Megakaryo<yl« are rarely found m serous flurds 
We examined 4 844 serous flu.ds from 3 279 pnhenls 
and found nregaUrvoeytes m pleural and peritoneal 
tlu.ds from five of these patients The diagnoses in 
these patients were agnogenic myeloid metaplasia 
llhree) chronic granulocytic leukemia fone) and 
lymphocytic lymphoma (one) All of these patients 
had persistent serous effusions Pleural and penlone 
al nodules of extramedullary hematopoiesis ivere 
found at necropsy in the two patients with agnogenic 
myeJoid metaplasia 


The presence of megakaryocytes in a serous fluid 
signifies the development of extramedullary hemato 
pojesis which may be a compensatory change (mye¬ 
loid metaplasia) due to damage to the bone marrow 
or a neoplastic change (agnogenic myeloid meta 
plasia ) 


Normal mature megakaryocytes are large cells 
with polymorphous nuclei Immature and abnormal 


megakaryocytes display anisocytosis and aberrant 
nuclear forms They may be confused with giant car 


cinoma cells sarcoma cells and Reed Sternberg cells 
They may also resemble benign giant mesothehal 
cells and histiocytes Because agnogenic myeloid 
j metaplasia may tusntfesl itscU by tumor formation 
/ it IS important not to mistake megakaryocytes for 
cells of carcinoma or sarcoma 


We illustrated megakaryocytes in serous fluids and 
compared them with a variety of neoplastic and non- 
neoplastic cells Cytohistologic correlation was dem 
onstrated in the two cases where necropsy was per- 
formed 


from the Deporlmenl of Paihoiogy UnitmiM Michi^jn fAnn 
Arbor Michigan 


Statistical Comparison ofAerosol- 
Jndi/ced and Spontaneous Sputum 
Specimens in the Tyler Asbestos 
Workers Program 


ferry \V McUrly Ph D 
S Donald Greenberg AI D 
George A Hurst M D 
CharlesG Spney M D 
Margaret Farley C T (ASCP) 
linda C Afabry C T (ASCP) 


Cytopalhologic diagnoses made from aerosol 
induced and spontaneous cough specimens from the 
same individual may vary More than 10 OCO sputum 
specimens induced and spontaneous have been 
processed m a surveillance program involving semi 
annual chnical and laboratory examinations of S56 
former asbestos workers and 187 controls At each 
clinic Visit sputum ivas induced by transoral mhala 
tion of an aerosolized solution of 8®b sodium cWo 
nde Subsequently a pooled ihree-day collection of 
spontaneous early morning cough samples was also 
mailed to the laboratory During the first tuo years 
of ihe program slides tvere prepared by the pick 
and smear method later the Saccomanno tech 
nique was used The degree of a?llular atypia and the 
number or absence of ferruginous bodies were noted 
m each specimen 

Statistical analysis of the data revealed that fenu 
ginous bodies found in the spontaneous sputum spec 
imens showed a higher correlation with chest X rays 
and pulmonary function tests than did ferruginous 
bodies from aerosol induced speomens Consequent 
ly a study was undertaken to compare the results of 
aerosol induced and sporlaneous cough speamens 
from the same mdiv idual Significantly higher scores 
(that (s more atypical samples) were obtained from 
the spontaneous specimens Statistical methods used 
in the analysis included the paired-sample i test and 
the Wilcoxan matched pairs signed rank test The 
difficulty of obtaining spontaneous speomens from 
nonsmokers u as also considered in the analy’sis 


FrpmlheUnntrsit) oJTexJsHftjJlhCenjffinTiter AJfr Tctas 

and ihe B4\lor College of Medians Hou ton Texas 





Volunie2-i 
Number I 

fanuary Febnia''y 19S0 

Evaluation of Collection and 
Preservation Techniques for Urinary 
Cytology 

John C Pearson M D 
LoisKioraKout CT (ASCP) 

Eileen B King M D F I A C 

Urinary cytology remains of controversial value de 
spite 25 years of clinical use Degeneration of cells 
during the lime between collection and evaluation is 
a cause of difficulty in interpreting the cellular find 
mgs Also It appears that accuracy varies widely be 
tween different institutions partly because each has 
Its own protocol for collection preservation and 
preparation of samples 

In an effort to decrease cellular degeneration and 
promote standardization of methods we attempted 
to define the optimal conditions for urinary cytolo 
gy In separate experiments under controlled 
conditions freshly dissociated human and rat blad 
der cells both benign and malignant were collected 
and suspended m urine at pH 4 5 6 0 and 8 0 One 
half of each suspension was added to an equal vol 
ume of methanol and aliquots were then examined 
at 0 2 24 and 72 hours for preservation of nuclear 
and cytoplasmic morphology and staining reactions 
Cytologic detail seems to be better preserved at pH 
4 5 with little difference between fixed and unfixed 
specimens At higher pH cellular morphology 
rapidly and progressively deteriorates Perhaps unne 
more alkaline than 4 5 should be acidified when col 
Iccted before storage or preparation for cytologic 
study The cellular morphology of specimens stored 
more than two hours can be improved by the aJdi 
lion ol 50*" methanol 

This work was performed under the auspices of the 
National Cancer Institute Grant R26CA23790 and 
the U S Department of Energy Contract 
NIHCA13S56 
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Two Histologic Types of Early 
Gastric Carcinoma and Their 
Cytologic Presentation 

MisaoTakeda M D F 1 A C 
KunihideGomi M D 
Paul L Lewis M D 
KazuyaTamura M D 
Shigeo Ohoki M D 
Minoru Fujimoto M D 
Shinzo Kikyo M D 


One hundred nineteen cases of early gastric carcino 
ma were studied as to age sex histologic cell types 
depth of penetration of the cancer metastasis to the 
regional lymph nodes and cellular changes of the mu 
cosa near the foci of cancer Two distinctly different 
cellular types were identified One was the intestinal 
type and the other was a diffuse mixed<ell type 
The intestinal type occurred in the older age group 
while the diffuse mixed<ell type was noted in the 
younger age group of both sexes Once cancer pene 
trated through the muscularis mucosae there was an 
increased incidence of metastasis to the regional 
lymph nodes regardless of the cellular type 
In contrast to this only one diffuse mixed<ell 
type which was limited to the mucosa and none of 
the inlesimal type of iniramucosal cancer had metas 
tasis to the regional lymph nodes On these histologic 
bases cytologic characteristics of the two types of 
gastric caremoma were summarized 

F oni lh« Mfmon Mniical Coltrgr Thomj Jfiftrwn Un vtniiy 
Phijdelpha Pfnnsylvanu the Depjrtmtnl ol CaUrornlrrology 
OuLa Ndt omI Ho'p tal Ouka Jjpjn »nd lh< Clinical Lob« ra 
lory YokohamaC (y Un »r5ity Hospiial Yokohama Japan 
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Cytologic Evahmfion of Ocular 
Lesions 


Taroaia L Sanderson M D , M S P H 
Wtlhelmina Pustai C T (ASCP) 

Henry Ge/ender M D 


A refrospectjve study wus undertaken to evifuate the 
diagnostic accuracy and estabhsb the cytomorpho 
logic criteria for normal ocular specimens and for be 
ntgn and malignant ocular lesions If included 64 
cytologic specimens from 59 patients with clinically 
suspicious lesions of which 72 were conjunctival 
scrapes ten were\Ureous fluid aspirates one was a 
Corneal scrape and one was an ms cyst aspirate 
Tissue correlation was available for 27 patients A 
control group of 20 normal conjunctival scrapes was 
also evaluated 

Cytomorphologic crtlena for normal ocular spea 
mens inflammatory lesions and premalignant and 
malignant lesions are presented These lesions m 
eluded dysplasia (seven cases) carcinoma /« siiu 
(four cases) squamous cell carcinoma (five cases) 
Meibomian gland carcinoma (three cases) basal cell 
carcinoma (two cases) metastatic adenocarcinoma 
(one case) melanoma (two cases) and neuroblastoma 
(one case) The remaining lesions were nonspeafic 
inflammatory changes and normal vanants The 
diagnostic accuracy of ocular cytology is discussed 
The results of this study indicate that cytologic 
examination of ocular specimens can be a valuable 
adjunct in the workup of suspected neoplastic eye 
lesions 


Value of the Maturation Index as an 
Indicator of the Serum Estrogen 
Concentiation During Treatment 
with Gonadotropins 

Merete R Jensen C T (ASCP) 

Barbara J Kaplan C T (ASCP) C M I A C 
Charles M March M D 
Richard P Marrs MD 


Smears vsere taken each day from the middle third of 
the lateral vaginal wall of 14 infertile women who 
were being treated with daily inlramnscuhr mjec 
Uons of human menopausal gonadotropins (HMG) 
to induce ovulation ^ch smear was stained with 
modified Papanicolaou stain and screened for the 
maturation index (Ml) 

In 23 HMG treatment cycles Ml generated from 
the vaginal smears was compared to daily serum 
estrogen concentrations In seven of the 25 treatment 
cycles evaluated the MI predicted a nse in serum 
estrogen Hovsever m 16 of the 23 cycles the MI did 
not predict the increasing serum estrogen concentra 
tions 

It was concluded that the vaginal epilhehum may 
not respond or may respond too slowly in relation to 
(he rapidly rising serum estrogen concentrations and 
therefore dots not accurately predict the dynamic 
changes that occur with HMG therapy Therefore 
although inexpensive easily obtained and rapidly 
performed the cytologic examination of the \aginal 
epithelium cannot be used to predict serum estrogen 
concentrations during HMG treatment 

From the Deparlwenisot Surgical f 3lhoJp£> andol Obsieincsand 
Gjnwf'3gv Los Angeles Countv Unr»ew\t> 
iOTttu Medical Center and the Universil) of Si'ulhern Ca'ilornu 
SchotdolAJedione LosAngetes CaLlornu 
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Cerebrospinal Fluid Cytology m Five 
Patients with Cerebral Cysticercosis 

R R Wilber M D 

Eileen B King M D F I A C 

E L Howes Jr M D 


Cerebral cysticercosis (taenia solium) is common in 
Central American countries but it is relatively infre 
quent in the United States We have had an oppor 
tunity to study five documented cases of cerebral 
cysticercosis This report will emphasize distinctive 
cellular findings in cerebrospinal fluid (CSF) and the 
pertinent clinical features of these cases All five pa 
bents were born in Central America and spent most 
of their lives in these countries History of previous 
parasitic infection was variable Neurologic symp 
toms and signs were usually nonfocal The routine 
examination of CSF revealed a wide range of elevated 
leukocyte counts in all five cases however eosino 
philia was identified in only two The cytologic 
examination of CSF was distinguished by the pres 
ence of a marked pleocytosis In three of these cases 
the variability and atypia were extreme leading to a 
consideration of a CNS lymphoma Eosinophiles 
were not observed in the cytologic preparations from 
these cases No structures diagnostic of the etiologic 
agent (such as booklets) were observed We conclude 
that the clinical findings coupled with an awareness 
of the cellular pleomorphism in the CSF should sug 
gest an inflammatory lesion rather than a lymphoma 
However a diagnosis of cysticercosis can only be 
considered as a differential possibility if specific evi 
dence of the etiologic agent is obtained 

h m ihi Dip rtmenl I Palho]c»j,v Univcr ily et Cal lomia and 
iht D pdrlmcnl ol Tathilony S n Franc to General Hotptal 
San F anev Col f mu 
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Intrathecal Chemotherapy 

The Cytopathologtst s Dilemma 

W B Dupree M D 
M M Sullivan MB B Ch 
} Gilmore M T C T (ASCP) 


With the advent of chemotherapy protocols for leu 
kemia and lymphoma using decision branch points 
based on the presence of blast cells in the cerebro 
spinal fluid the cytopathologist now assumes a deci 
sive role in the management of these patients A 
senes of patients with leukemia was followed 
through courses of intrathecal chemotherapy and 
the CSF was exammed using the Milhpore hller lech 
nique The hematopoietic cells using this technique 
have different characteristics from those examined 
using other methods Therefore it becomes neces 
sary to have definite criteria for the morphologic 
classification of these cells Guidelines are proposed 
for the identification of blasts and other cells in the 
CSF In addition the effects of chemotherapy on cel 
lular morphology are described 

F om Ihe Oep^umem of Pathology Darlmouih Hittheock Med 
calCenier Hanover New Hampshire 


Cyfopatlio^ogy of Pericardial 
Effusion 


Hossem M Yazdi M D 
Steven I Hajdu M D F 1 A C 
Myron R Melamed M D FI AC 


Dunne a penod of four years 158 cytologic spea 
mens obtained from pericardial effusions of 120 pa 
lienfs were examined Malignant tumor cells were 
identified in 90 (57%) specimens from 72 (60%) pa 
tienls percent of the tumors were epilheha) 

and 20% were nonepithelial in ongm The most com 
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mon epJlhehal tumors were pulmonary (56*0) and 
mammary (39%^ neoplasms and most were iideno 
carcinomas In general the cytologic smears were 
moderately cellular with blood and occasional alyp 
leal mesothelial cells in the background Reactive 
cells Such as histiocytes and lymphocytes were rarely 
seen in cytologjcally positive specimens 

Pleomorphism of nuclei and prominence of nucleo¬ 
li were dominant feature*; of puJmonarj adwiocarci 
nomas Tumor cells of mammary carcinoma were 
most uniform and often formed cell balls I^ider- 
moid carcinoma was charactenslicilly pooriy differ¬ 
entiated having a striking resemblance to adenocar 
cinoma In most inslincts several months elapsed 
between the initial dia^no^is of the primary neopfesm 
and positive pericardii! cytologic findings a 
m iiority of the patients died within fen months after 
malignant tumor cells were recovered from the pen 
cardial effusion These and other pertinent climco 
pathologic findings are presented and the cytomor- 
phology of various malignant neoplasms is illus¬ 
trated 

From the Cyiohgy Service Departmenl of Pjlhclopy M^cnofwf 
Sloan SeUfringCancerCenler VwvYorV. NfwYoci. 


Iininunoperoxidase Stmnmg of 
Trichomonas vaginalis m Cytologic 
Material 

CatoUneM OHara MD C T (ASCP) 
CMiAC 

W A Gardner Jr M D 
B D Bennett M D 


In recent years the literature has been inundated with 
reports of applications of immunocytochemical lech- 
niques to histopathology The remarkable popularity 
of these techniques relates to several factors (11 
specific localization and identification of antigewc 
sites (2) use of tissue which has been fixed and pro 
cessed by routine procedures and 13) applicability to 


a wide variety of tissues and antigens AJihouth m 
teresf m this procedure as a diagnostic tool m histo 
pathology has been expanding exponentiallj ue are 
not ait are of the apphcatioci of these techniques to 
diagnostic cytology 

Tnc/iomonas vaginalis is a common pathogen of 
the female genitourinary tract and can usualh be 
identified with ease in routine i^tologic preparations 
of gynecologic malenal However the unequivocal 
identification of these organisms in specimens from 
unusual i e extragenital sites may be extremely 
difficult In the course of studies on the histopatholo- 
g) and pathogenesis of trichomona/ infections speci 
fic antisera to T ingmahs were produced Using 
these antisera conventional immunocy fochemical 
techniques have been modified and applied to a van 
ety of cytologic specimens IVith this methodology 
trichomonal organisms have been identified m speci 
mens from both usual and unexpected locations 
These findings plus the potential applications of simi 
lar methodologies to other areas of cytopathofogj 
form the basis of this paper 

Ffcm itie LaSonlory Semce \eterins Adminislrition Mrdi»J 
CeniM and Ihe Deparimeht of pathology Vanderhll Univfr«jly 
School otM^icin« Noshullf Tenneswe 


The Cytopathologic Diagnosis of 
Primary Liver Carcinoma 

Linda M Shrader AB C T (ASCP) 

Charles N Carney M D 


Study of cytologic material of the liver obtained by 
tieedle has been established as a useful diagnostic 
tool The advantages are that (1) 20^o to 30*0 of tu 
mors will be detected m the cytologic specimen alone 
vn contrast to the surgical specimen (2) a diagnosis is 
available lo a very short time and (3) detailed cyto 
logic study supplements the tissue study for greater 
accuracy m tumor typing 

Approximately 400 liver aspirates have been 
studied for diaytosis at North Carolina Memorial 
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Hospital Since 1970 Of them 17 cases-were prunaiy 
hepatic carcinomas Specimens were obtained in con 
junction with needle biopsy tissue and by fine needle 
aspiration TVie cases mduded vjeU and poorly d\{ 
ferentiated hepatocellolar carcinomas cholangiocar 
emomas mixed hepatocellular and cholangiocarci 
nomas and hepatoblastoma All cases have been fol 
lowed up with biopsy autopsy ultrastnictural 
studies or clinical course Cases of hepatic caranoma 
diagnosed cytologicallv from metastatic sites also 
were studied The cytomorphologic spectrum of 
normal reactive and malignant hepatic ceils is pie 
sented and discussed 

From the Cyiopathc logy Laboratory Departmeni ot Pathology 
Umvers »y of Norlh Carolina School of Medicine Chapel Hill 
North Carolina 


Direct Endometrial Aspiration 

Cytology 

An Evahtflhon 


Kathleen Smith C T (ASCP) 

Uithaid N Snyder M D M I A C 
SamonaWiliie C T lASCP) C M 1 A C 
Karen! Cove M D M 1 A C 


Early detection of uterine corpus malignanacs espe 
cially in asymptomatic women remains an elusive 
goal Although our previous studies on cervical 
endocervical canal aspiration cytology were fruitful 
the technique did not prove sensitive or specific 
enough for us to advocate this method for mass 
screening of women at risk The development of the 
Cunty Isaacs* endometrial aspirator is an attempt 
to improve the diagnostic yield for intrautenne le 
sions This painless disposable dcMce penrwts the 
direct sampling of endometrial epithelium without 
contamination of the cell sample b> material from 
(he endocervical canal or vaginal pool and without 
the artifact of desquamated degenerated cells 
VSe hare studied cell samples obtained b> ihissim 
pie outpatient technique from 1 000 penmcnopausjJ 
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and postmenopauwa! women m our prepaid health 
care program The results of cytodiagnostic sampling 
are reported correlated with appropriate tissue 
stuidiesandclmicalfollow up data VVe believe the re 
suits justify our enthusiasm for this technique which 
represents an advance in our diagnostic methods and 
has the potential to improve our ability to detect 
early endometrial maiignancies and their atypical 
precursors 

rrom the Department ot Pathology anit Cytology Southern Cal 
fom a PeonJoenie NleJ ca! Croup and Ka s r Foundation Hospi 
lals Lo Angrles and North Hollywood California 


Difficulties in the Cytologic Diagnosis 
of the Cold Thyroid'Nodule-Related 
Lymphocytic Thyroiditis 

Sudha R Kini M D 
J Martin Miller M D 
Joel f Hamburger M D 


l-ymphocytic (Hashimoto s) thyroiditis may be mani 
fested by discrete palpable thyroid nodules Diagno 
Sis by aspiration cytology presents three types of 
ptobVetn^ Ui dvstmgwshmg the mideaT atypia of 
follicular tells in thyroiditis from that of follicular 
carcinoma (2) distinguishing the lymphoid cells of 
thyroiditis from those of lymphoma and (31 avoid 
mg sampling errors due to the coexistence of lym 
phocy tic thyroiditis and neoplasm 
In a study of smears from 1 500 patients with 
cold thyroid nodu/es J20sing/e or combined diag 
noses of lymphocytic thyroiditis were or should 
have been made Six patients who were suspected 
<Tiloiogica11y of having foihcular adenocarcinoma 
ivere subsequently pro\ed to have only lymphocytic 
thjroiditis Of 13 patients diagnosed cytologically as 
Kaxing an epithelial lesion composed of atypical 
cel/s nine were proved to have only lymphocytic 

thyroiditis and four were confirmed histologically as 

hating foihcular adenoma coexisting with lympho 
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cyUc ihyroidws Sei en cases of papillary adenocarct- 
noma with coexisting lymphootic thyroiditis were 
correctly diagnosed cytologically and confirmed his¬ 
tologically Of eight patients ivith thyroidal or pen 
thyroidal lymphoma four ivere incorrectly diag 
nosed cytologically as having thyroiditis 
All of the above disease entities and combinations 
thereof are illustrated and the interpreljitive prob¬ 
lems are demonstrated and discussed 

From Itic Dcparlment of pathology and ihe Division of Endo 
cnnology Henry Ford Hospital and Northland Thyroid Uboralo 
ry Detroit Michigan 


served after July ] 9 y 7 ,^ere accurale and (3) no real 
mcrease m Ihe djsplasia rate w this climcpopoJai.on 
tad occurred VVe suggested ihat the prolmencv of 
dime personnel be evaluated and the sensiliiify of 
Papanicolaou sme irs be maximized by regular mom 
lonng of Papanicohou smear slide qualify This in 
vesligalion illustrated the first pseudoepidemic of 
cenical dysplasia associated inlh Ihe proficiency of 
clinic personnel 

From Ihe Center for Disease Control Atlanta Georgia 


Pseudoepidemtc of Cervical 
Dysplasia m a Family Planumg Clime 

Allen L Pans M 0 

Bhzabelh Phtt C T (ASCP) CMIAC 
Robert Houghton 
Douglas Birdsong 


The director of a community family planning clinic 
m Texas notified the CDC m September 1975 of an 
unexpected rise in the cervical dysplasia rale in clmic 
patients during July and August 1978 Cervical dys 
I plasia ivas diagnosed from Papanicolaou smears 
Our investigation repealed that the cervical dysplasia 
rate rose from an average of 2 2% during the first six 
months of 1977 to an average of 6 4^o from July 1977 
through July 1978 nearly a threefold increase Two 
samples of Papanicolaou smear slides were reviewed 
from this clinic one from before fuly 1 1977 and the 
other from after July 1 1077 We discovered that the 
percentage of Papanicolaou smears with acceptable 
cellular sampling of the transitional zone of the cer 
vix increased threefold after July 1 1977 A revieiv 
of chnic records indicated that a key change m climc 
personnel responsible for performing Papanicolaou 
smears had occurred m July 1977 

We concluded that (l) the dysplasia rates in pa 
tients seen prior to July 1977 were artificially low due 
to inadequate specimens (2) the d>sp{asia rates ob 


The Significance of the Presence of 
Actinomycetes in Papanicolaou 
Smears oflUD Users 

Anisa Kanbour M D M I A C 
James Harger M D 
Joan Ryan C T (ASCP) 

Bernard KiionsJiy M D M I AC 


In 1954 Hard and Hard reported the presence of 
actinomycetes on routine examination of the vaginal 
flora m 4% of women with poor vaginal hygiene 
Recently the association of actinomycetes with the 
useof lUDshas been widely documented It has been 
recommended that when these organisms are recog 
nized in vaginal smears the lUD be remov ed and/or 
antibiotic therapy be administered 

A study to define the population of lUD users 
colonized by actinomj cetes and the optimal manage 
ment of such patients was undertaken at Magee 
Womens Hospital Cerv icovaginal smears from 330 
patients using an lUD were reviewed Actinomy 
cetes like organisms were present m 70 cases (22‘t') 
An additional 350 patients with actinomycetes like 
organisms were identified from current cytologic ma 
lenal In 50 patients Papanicolaou smears of pre 
vious years were available for revievv Actinomy 
cetes like organisms were present in previous Papani 
colaou smears of 26 of 50 patients (52*ti) for a period 
ranging from one to six years Clinically none of 
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these patients required medital inltrvenUotv 
These {indings indicaVe thaV these ate opportunistic 
organisms iheit presence in the lower genital tract 
does not necessitate drastic therapy 

From the Mag e VVotiifnsHcrspiial Pilliburgh Per>ns>Uan»a 
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A few attempts to culture the ameba has e not been 
successful Morphology studies IFA studies and the 
clinical course have led the authors to believe the 
trophozoites were C gingnahs like 

Discussion includes characteristic morphology of 
the ameba chnical data and the possible mode of 
transmission 

From the Cvtopalhologv Unit U S t uWte Vleatih Seivice pv 
lat iod the Johns Hoptms MospiwC Baftimore ^^aryfJn^^ tfe 
Laboratory of Parasitic Diseases National Institutes ol Health 
Bcihesdi Maryland and the Univfrs fy of MassachuxUs Am 
herst Massachusetts 


A Gmgwalis-Lif'.e Entamoeba in the 
Genital Tracts of [UD Users 

Maria deMoraes Ruehsen M D 
Ruth Etta McNeill C T (ASCP) 

John K Frost M D F 1 A C 
Trabodh K Gupta M D F 1 A C 
Louts S Diamond Ph 0 
btorttslau M Honigbetg Ph 0 


Eitfflinoiba /iistolylicn vulvovaginitis and cervicitis 
arc urell known clinical complications of intestinal 
amebiasis in hyperendemic areas However the find 
ing of genital amebic ttophoioues ici association with 
lUD visage has been only recently reported by two of 
the authors (U E M and M M R 1 in a resident of 
Dahimore Maryland The clearing of these organ 
isms following the removal of the lUD inspired the 
authors to further investigation 

Fast smears from 947 lUD wearers and an addi 
lional control group of 1 164 Fast smears from worn 
en m their reproductive age but with no history of 
ivearmg an lUD were examined microscopically All 
specimens were staimd by the Papanicolaou lech 
nique In addition iron hematoxylin and Oomon 
VVheatle) tnehrome stains were us^ in repeat speci 
mens o( patients lound to harbor amebic Iropho 
zones 

Twelve additional vsomen harboring amebae in 
their genital tracts were found All of them were lUD 
wearers and colonics of aciinomycetes were also 
present in their Fast smears Follow up cytologv 
studies were available in nine out of the 13 cases and 
there was complete clearing of these two organisms 
following the removal of the lUD 


Fme Needh Aspiration Biopsy of the 
Breast 

Diagnostic Pjf/alls 
Tilde S Kline M D M I A C 


More than il 000 outpatient aspiration biopsies 
from the breast were taken Of them 1676 were 
from beniRn lesions as verified by histologic section 
m 1 OtW cases and repeated visits mammography 
and additional aspiration biopsies in the remainder 
In 65 (I 8*9f patients with benign disease cells in the 
aspirate appeared worrisome and formal biopsy was 
suggested lo all ol these cases frozen section was 
deemed mandatory The 65 cases included fibrocvstvc 
disease fibroadenomata lobular hyperplasia with 
pregnancy and papillomata Representative illustra 
tjons of these diagnostic pitfalls are shown 

FfwnlhetJepjnmempJPalViolosy UnVenaa KwpiUl Philaiifl 
ptwi r«TW vtvituA 
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analyheal features based on cell morphology was ex 
traded and combined mathematically to be ex 
pressed as a single number (atypia status mdex) Hus 
index represented the stages of the celfular abnormal 
ity (metaplasia mild moderate or severe atypia 
carcinoma) quantitatively as a single number varying 
betvveenO OandS 5 The atypia status index for each 
cell correlated highly (94*0 to 99*^) with visual cyto 
pathologic classification The distribution of cells ac¬ 
cording to their indices was profiled for patients at 
various stages of carcinogenesis and t\as used to eJas 
sify patients relative to their degree of celf atypia 
These results compared favorably to the clinical eval¬ 
uation 

This work was supported in part by NCf Contract 
NOl CP-65837 

From Ihe Celluljr Anjlylic^l Laboralorj Johnson Spjce Center 
and Ihe Department of Patholoj^y Boylor College of Medicine 
Houston Texas 


Altered Kinetics of Human Breast 
Carcinoma in Axillary Lymph Node 
Metastases 

W T Olszewski D M I A C 
Zbigniew Darzynkiewicz M D 
M L Claps M D 
Myron R Melamed M D F I A C 


A number of reports suggest that the cfmicaf course 
of human breast carcinoma may be more favorable 
in patients with a reactive hyperplasia of regional 
lymph nodes or lymphocytic infiltration of the pn 
mar>’ tumor The mechanism is unknown but is pre 
burned to involve cellular immunity In flow cytome¬ 
try studies of human breast cancer we hav e noted m 
about one third of the patients an apparent change 
in the cell cycle kinetics of tumors metastatic to axil 
lary lymph nodes when compared with the primary 
neoplasm In these cases there was a decrease m the 
proportion of cells m S and G,+M There was no 


difference in pjosdy !e\e} This obsenalton adds to 
the evidence of an interaction between lymiphocytes 
and tumor cells and suggests that lymphocytes may 
be involved m the control of tumor grow th 
This work was supported in part by Memonal 
Sloan Kettering Cancer Grant 2363025 from the 
Bnan piccolo Research Fund Dr Olszewski is an Al 
fredjurzykowski Foundation Fellow 
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A New Cervical Cell Classification 
System Validated by Automated 
Measurement 

Elizabeth Stern M D F I A C 
Dorothy L Rosentha) M D MIA C 
Claire McLatchie C T (ASCP) C M I A C 
BenVVhite Ph D 
Kenneth R Castleman Ph D 


We have developed an expanded cell classification 
system for use in automated cytology experiments 
The cell classes include both the range of normal 
physiologic vanatjon and the gradation of change in 
the natural history of cer.ica} caronogenesis We 
hai'e used a computer-controlled light microscope 
and a digital image processing system to extract a 
variety of size shape density and texture measure 
menls from 7 000 normal and abnormal cervical cells 
visuatty classified according to our new system IVe 
found a direct relationship between the gradient of 
our cell classes and the values of several of the auto 
mated cell measurements The agreement constitutes 
an objective v alidation of our empirical cell classifi 
cation system It also suggests that the machine 
measured cell features represent important sequential 
ceHularevenis in the developmental stages of cervical 
cancer There is also the potential that an automated 
screening system by providing case profiles of cell 
classes may contribute to the standardization and 
accuracy of the diagnostic process 
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Models to Demonstrate Fourier 
Transforms of Nuclear Size 
Pleomorphism and Hyperchromasia 

Charles P Miles M D 
Dwight 1. ]aggatd PhD 


The optical Fourier transform of an object is propor 
lional to the objects diffraction pattern For exam 
pie the diffraction pattern of a slit is perpendicular to 
(he slit ediics and consists of a series of decreasing 
maxima and minima (points) The diffraction pattern 
of a square is similar to that of two slits at nght 
angles to eich other whereas the diffraction pattern 
ol a c»rc\e consists of concentric tings 
Fourier transforms have been used empirically m 
attempts to distinguish benign cells from cancer cells 
This ipproach does not reveal ihe desired correlation 
between specific features m the optical Fourier trans 
lortn and specific features of the cell under wivesiiga 
tion We have used nuclear models to examine the ef 
feet ol nuclear sire and pleomorphism on the Fourier 
transform Since benign cells more often have 
smooth oval nuclei whereas cancer cells have more 
angular nuclei isuh sharp corners and strai^t edges 
ise have investipoted the Fourier transforms of cor 
responding models The resulting diffraction pallerns 
arc distinctly ditlerenl the patterns of benign models 
consist of light which is rclatucly constant mtheau 
mulhal direction whereas the patterns of cancer 
models consist of large radial spikes of light Nuclear 
size can be determined from the fact that nuclear di 
mensions are m\crsc\> proportional to correspond 


Abstracts American Society of Cytology 81 

mg transform dimensions Our initial studies show 
definable differences between coarsely clumped 
chromatin and finely divided chromatin 

From the Department of Pathology University ol Utah Med lal 
Center and the Oeparimenl ol Electr cal Engineering University 
olUlah SafiL»V.eC'W 


Sur/ace Configuration of Human 
Tumor Cells Obtained by Fine Needle 
Aspiration Biopsy 
A CompaTative Light Microscopic and 
Scanmng Electron Microscopic Stucty 

VVenaneiusz Domapata MD MI AC 
Leopold G Koss M D T 1 A C 


The surfaces of viable cells of 30 primary and meta 
static human malignant tumors of various origins 
(carcinomas of ihe breast and the lung malignant 
melanomas malignant lymphomasl were studied by 
scanning electron microscopy The cells were ob 
tamed by fine needle aspiration biopsy and were 
identified by light microscopy prior to the scanning 
electron microscopic examination There was no cvi 
Ocnce of a specific surface configuration for any 
given tumor type On the contrary it has been 
shown that surface configuration of tumor cells of 
the same primary origin differs considerably from 
case to case The possible significance of these find 
mgs IS discussed 
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Human Papilloma Virus 
Infection of the Uterine Cervix 


To the Editors 

The characteristic cytojogjc patterns in the presence 
of condylomatous lesions of cervix and vagina have 
been described * ’ ’The cellular findings consist pnn 
cipally of two important features toifocytosis and 
dyskeratosis The presence of virus particles in koilo- 
cytolte cells reprocessed from a smear has been re¬ 
ported ^ We would like here to confirm those find 
mgs and add new information since the same parti¬ 
cles were also observed in dyskeratotic cells of flat 
condylomata of the uterine cer\ ix 
Seven smears of flat condylomatous lesions ob 
tamed by colposcopy and diagnosed by cytology 
were reprocessed for electron microscopy according 
to the method described by Coleman et al ' Vims 
particles were observed m three of seven cases All 
three smears contained koilocytotic cells and one 
also shoived dyskeratotic cells 

The koilocytotic cell (Figure 1) is easily recognized 
at the ultrastmctural level since it presents a large 
clear space free of cytoplasmic organelles close to the 
nucleus Tonofilaments are abundant and coarsely 
dumped m the outer zone of cytoplasm giving a sup 
porting framework to the cell 
fn contrast the cytoplasm of dyskeratotic cells 
(Figure 2) contains many thick bundles of lonofibnls 
m which no individual tonofilaments are distinguish 
able Cytoplasmicorganellesaremconspicuous they 
probably disappear as keratimzalion progresses 
Margmated dumped chromatin seen in both dys 
keratotic and koilocytotic cells (Figures 1 and 2) sur 
rounds virus particles freely scattered everywhere m 
the nucleus In one nucleus virus particles were as¬ 
sembled m a crystalline arrani,ement (Figure 3) Most 
frequently only a few virus particles were found 
within the nuclei but sometimes they occupied the 
entire nucleus Only a few nuclei of koilocytot/c and 
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EI«eron micrograph of a koilocj loiit caH with a Urge pennuclear 
space (1) devoid of c>topUsmic granules (X ? 500J 


dyskeratotic cells contained \irus particles Where 
the nuclear envelope had ruptured \irus particles 
could be seen around the broken membrane and 
everywhere m the cytoplasm as well as close to the 
cytoplasmic envelope Virus particles were also ob 
served m the upper layer of the epithelium of thin 
sections of corresponding cervical biopsy speamens 
asdescnbedpreviousl) 

The partides themselves (Figure 4) have a regular 
spherical outline composed of a dense core with sur¬ 
rounding less dense matenal Their average diameter 
ranges from 45 to 50 nm which is the usual size in 
thm action of human papilloma viruses (HPV) a 
subgroup of the Papovavindae 

The finding of human papilloma viruses in fcoilo 
cytotic and d>skeratotic cells strengthens the cyfo 
logic diagnosis of flat condyloma The presence of 
these cells m smears can be considered a marker for 
this venereally transmitted disease 

nie presence of papilloma v iruses in cervical con 
dylomatouslesionsjsofgreat significance Thepossi 
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Bleciron micrograph of intranuclear virus particles showing a 
dense core wiih surround ng less dense material 1X 125 000) 


bilily that HPV may play a role in Ihe development 
of carcinoma of the cervix is suggested by the fact 
that condylomata have been founii to transform into 
squamous carcinoma on the vulva and penis Epi 
demiologic evidence shows that carcinoma of the cer 
vix behaves like a venereally transmitted disease * 
and condylomata of the cen.’ix have proven to be 
much more frequent than formerly suggested but are 
often mtsdiagnoscd morphologically as dysplasia ’ 
For all these reasons caranoma of the utenne cervix 
represents a good model for the study of viral carcin 
ogenesis and HPV is at this time one of the foremost 
candidates as a potential human oncogen* at the level 
of the uterine cervix 


Carol Morin M Sc 

Alexander Meisels M D F 1 A C 

From the Service d Analomopathologie el de Cylo 

logie Hopital du Saint Sacrement Quebec Quebec 

Canada 
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The Presence of Mast Cells m 
Eosinophilic Pleural Effusions 


To the Editors 

To the best of our knowledge the presence of mast 
cells (tissue basophils) in cosinopliilic pleural elfu 
sions (EPEs) lias not been reported previously We 
observed it recently however in a case of EPE asso¬ 
ciated with squamous cell carcinoma of the lung 
A 42 year-old male was admitted to the Himep 
Red Cross Hospital on June 22 1978 with cough and 

chest pain There was no history of allergy orrespira 
tory complaints in him or his lamily On admission 
to the hospital his temperature was 37 5 C and on 
physical eitamination there was evidence ol an elln 
Ln in the lower third of the right chest It was con¬ 
firmed by a roentgenogram No pulmonary paren 
chvmal lesions were visible There was no lymphadc 
oopathy Tuberculin test was strongly positive No 
ova or parasites were found on stool 
The while blood cell count on the day of admission 
was 7 500 per cm with 1 <4 eosinophils 

A diaenoslic thoracentesis was done and 50 ml of 
mrbid brown fluid was withdrawn The Puid had a 
specific gravity of 1 033 a protein level of 4 80 gm/ 


100 ml and a nucleated cell count of Z7XI0* per cm 
of which 70*^1 was eosinophils S^o mast cells and 
15*^ neutrophils (Figures 1 and 2) The ma«t cells 
were demonstrated by acidified toluidine blue* and 
rianseis stam Pleural effusion smears uere nega 
tive for pathogens and acid fast baalJi and subse 
quent cultures were also reported to be negative 
There were no malignant cells in the pleural fluid 
Total protein, albumin and individual fraction of 
globulins veere all normal by serum electrophoresis 


Peripheral eosinophils ^ 



Companjon of ihe percrnlage of eosinophils and mast ceDs m the 
pleural fluid and m the peripheral blood The third fluid sample 
contained neither eosinophils nor mast teits 
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mS«11s 'vitb Urye cy lopHsmic granules m pleural fluid (lotui 
ctiiwbluestam X 400) 
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Immunoglobulin of the patient was quantitated The 
results (and normal values) of immunoglobulin deter 
minalions were IgG 1 235 mg/100 ml (normal 
1 200 mg/100 ml) IgM 120 mg/100 ml (normal 120 
mg/100 ml) IgA 252 mg/100 ml (normal 210 mg/ 
100 ml) and IgE 650 lU/lOO ml (normal under 
1 000 lU/lOO ml) Quantitative analysis of immuno 
globulin in the pleural effusion was not performed 
Three weeks after admission a second thoracenie 
SIS was performed The fluid had a specific gravity of 
1 034 a protein level of 4 20 gm/lOO ml and a nude 
ated cell count of 11X10 per cm of which was 
eosinophils 4% mast cells and 237 lymphoid cells 
(Figure 1) On the 28lh hospital day an enlargement 
of the nght hilus was noted Radiation therapy (200 
rads/day) was started without pathologic diagnosis 
On the 30lh hospital day thoracentesis was per 
formed again This fluid contained small amounts of 
lymphoid cells but eosinophils and mast cells were 
absent (Figure 1) One week after the third ihoracen 
tesis malignant cells of the squamous type were ob 
served on routine sputum cytology The patient was 
placed on chemotherapy with antitumor agents 
Three months later the size of the tumor was re 
duced and the dosage of antitumor agents was also 
reduced 

EPE IS a well known entity' *" which is known to 
occur in association with a wide variety of disorders 
including infection trauma hypersensitivity and 
malignancy it may also occur without known etiolo 
gy (idiopathic EPE) In 1964 Campbell' reported 101 
cases of this disorder with only six cases associated 
with malignancy In a more recent report Veresset 
al observed six patients with malignancy among 30 
patientsvvith EPE 

The pathogenesis of EPE is not well understood 
There is no correlation between blood and fluid lev 
cts of eosinophils as noted by prior investigators 
Mast cells (tissue basophilic granulocytes) are Known 
to have receptors for immunoglobulin E (IgE) and 
c>topIasmic granules which contain histamine and 
hepann The coexistence of eosinophils with mast 
cells in the pleural fluid was an interesting laboratory 

finding It nia> be that eosinophilic chemotaclic fac 

tors are related to the mast cell population in pleural 
fluids in EPE 

Recently Beckman et al‘ and Kumar et al' re 
ported on postlraumatic EPE with elevated IgE con 
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cenlrations in the pleural fluid and serum Unfortu 
nately the analysis of cellular elements in these pleu 
ral fluids was not reported In the present case no 
elevation of IgE was detected m the serum 
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Editorial 


The Attack on the Annual 
Pap Smear' 

Leopold G Koss M D F 1 A C 


Annual cytologic screening for cancer of the uterine 
cervix has become deeply ingrained in American 
society o\er the post quarter century The concept of 
the annual Pap smear presumably originated with 
the American Cancer Society which has been active 
ly involved in the advocacy of this test National 
Center for Health Statistics data cited by Marx 
indicate that approximately 56 million Pap smears 
were performed in the United States in 1974 at an ap 
proximate cost of 5200 million to 5250 million Now 
this procedure is under attack 

In 1970 Foltz and Kelsey* published a major paper 
critically reviewing the origin implementation and 
'alue of the annual Pap test This paper warrants 
careful reading because it addresses some of the im 
portant public health issues connected with the 
annual administration of a popular cancer 
prevention procedure The issues raised concern the 
cost of the procedure to society and its effectiveness 
or the cost benefit ratio Is the annual expenditure of 
a quarter of a billion dollars worthwhile? Does the 
Pap smear sa%e lives? VNTio should be screened and 
how? INTial IS known about the reliability of the pro 
cedure as a cancer detection device? 

The Foltz and Kelsey message did not go unno 
ticed A few months ago Neusucck the popular 
weekly publication with a wide readership spoke of 
"Flap with Pap More important however the 
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Iheme was recenUy reviewed by the prestigious 
Science under the title The Annual Pap Smear An 
Idea Whose Time Has Gone? ’ The writer Jean L 
Marx, concluded her remarks with a gmgeWy en 
dorsement of the test per se but shared some of the 
misgivings expressed by Foltz and Kelsey She com¬ 
plained of the lack of guidance on the pari of the Na¬ 
tional Cancer Institute m this mailer and c/ted exten¬ 
sively from the Walton report ” ivhich proposed a 
number of policies for screening nomen for centeal 
cancer m Canada 

It IS obvious that the issues concerning the cervical 
smear are of particular interest to the readers ofAcla 
Cytologica and to members of the many afftUaied 
national societies of cytology It is equally obvious 
that the matter of the effectiveness of the Pap smear 
and its cast benefit ratio must be carefully consid 
ered I ha\ e repeatedly discussed some of these prob 
kms m public forums without much response Be 
cause a large xolume of cervical smears is nowm (he 
hands of profit-onenfed laboratory organizations 
there is much vested interest m the continuation of 
the status quo 

Gnforturatefy the auswees to some of the ques¬ 
tions raised by the lay writers (Foltz Kelsey and 
Marx are not physicians) are extremely complex Is 
the Pap smear cost effective? The answer clearly de 
pends on the definition of cost effeciiv eness and the 
economic factors governing this definition Even the 
Walton report perhaps the most scholarly discussion 
of cervical emcer screening programs to date avoids 
this issue and states that the economic aspects of 
screening for cancer of the cervix would be out ot 
place in this report The overall huge cost of the an 
nuaj Pap smtar to Awencan society is dispersed be 
cause the procedure is not covered by a central insur 
ance system There is no information available on the 
actual cost of some of iht most successful programs 
such as those conducted in British Columbia »Jeffer 
son County Kentucky * and Iceland ’ all of which 
have demonstrated that serening reduces 

the rate of invasive cancer of the cervix The gift of 
life to a w Oman is obviously priceless Tht Foltz and 
Kelsey question How much dots it really cost and 
can (he Society afford it? cannot be answered au 
thorilatively without supporting fiscal data and the 
consideration of the ethical and moral factors which 
enter into the equation 

Can (he cost be reduced by spacing the screening 
procedure at least for women not at risk as sug 
gened by the Walton report? It seems reasonable to 
assume that the socially snblc woman with hmtled 


sexual exposure who had three pnor negative smeare 
at an extremely low nsk of developing cervical 
cancer and could be safely screened ev try second or 
thirdyear It seems equally reasonable to assume that 
a socially unstable promiscuous woman should con 
tinue to have annua) screenings When I made this 
suggestion at a recent talk m Ohio a member of the 
audience objected stating that in his community 
therewerenolow risk women Obviously thean 
nual Pap smear is the one procedure in cancer pre 
vention that his gained a high lev el of soaal and pro 
fesstona! acceptance The annual procedure offers 
some additional intangible benefits such as the 
annual attention to health matters m general Are the 
nsks of obliterating this accepted discipline by a less 
structured approach worthy of the fiscal savings? At 
this lime there is no information on the results of the 
Walton recommendations md none can be expected 
for several years The init/il results of the Swedish 
expenence limited for fiscal reasons to smears ob 
tamed every four years cast some doubt on the wis 
dom of this approach ” 

Is the consumer le the screened woman receiv 
mg good value for her money 7 In other words is she 
buying a product (in this case a cytologic diagnosis) 
that IS of top quality and reliability? Does the smear 
os submitted to the laboratory faithfully reflect the 
slaws of the epithelium? There are no fully rehible 
objective criteria to identify an adequate smear 
The presence or absence of endocervical cells is in 
my/udgmeni a poor criterion of adequacy because it 
depends not only on the method used to obtain the 
smear but also on (he age of the patient and other 
chmeal circumstances The use of anallary proce 
dures such as the endocervical aspiration has not 
gaiopd broad acceptance among chniaans and its 
overall contribution to the diagnosis of precancerous 
lesions of the cervix must be considered modest 
Regardless of these considerations how reliable is 
the Pap smear? A consensus has been de' eloping that 
a single smear carries with it an unspecified but ‘sig 
mficant margin of error * It has been shown that two 
simultaneous smears are better than one ” Arc three 
smears better than two? Wha t is the cost effecliv eness 
of multiple smears? What is gamed and what is lost 
by this approach? A truly controlled scientific study 
of the effectiveness of the cervical smear using opti 
mal cytologic and colposcopic techniques and a long 
term follow up of a large population of women has 
never been done It would be an extremely costly 
study and perhaps could no longer be conducted m 
^ United Stales where a previously unscreened 
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population of women would be difficult to idenbfy 
Perhaps some form of partnership could be devel 
oped with another country where m exchange for 
the benefits of screening a long term study of this 
type could be initialed 

Assuming the optimal quality of the smear how 
well IS It handled by the laboratory? Anecdotal 
knowledge suggests that significant differences m 
performance and reliability exist among laboratories 
What about factors such as human fatigue? What is 
really known about the cytotechnologist s ability to 
perceive minor cell abnormalities after one two six 
or eight hours of screening? What tests do we apply 
to determine whether the persons to whom we en 
trust the screening and diagnotic tasks have the tal 
enl ability and stamina to identify cell changes? 
There is obviously much that still awaits some funda 
mental inquiries 

A further matter that is raised by Foltz and Kelsey 
IS the nature of the intraepithelial changes detected 
by smears and the natural history of the disease 
There is little doubt that a large percentage of precan 
cerous lesions detected by cytology will not progress 
to invasive cancer during the lifetime of the bearer 
The question of morphologic identification of the le 
sions with good prognosis versus the lesions with bad 
prognosis still eludes us Personal experience suggests 
that morphology alone does not provide the answers 
Arc there any other helpful cntena? The evidence 
available at this time based on sophisticated studies 
of DMA distribution gives us confusing answers 
One study based on evaluation of the DNA content 
of cells m smears strongly suggested the inability of 
the human observer to identify the future behavior of 
the precancerous lesions ” A similar study based on 
tissue samples reached the opposite conclusion ’ 
Population studies have repeatedly shown that the 
rale of invasive cancer of the uterine cervix drops m 
the competently screened populations ‘ ’ Yet in 
some countries the effect of screening apparently can 
not be translated into a clear social and health bene 
fit In Sweden evidence has been presented that in 
vasive cancer of the cervix may occur in previously 
screened populations as a consequence of inadequate 
laboratory and clinical handling of patients ” Avail 
able data suggest that this experience is not confined 
to Sweden and has also been observed in the United 
States'—obviously a matter of great concern 


These and related matters not specifically men 
tioned H\ this brief overview are obviously worthy of 
further study Regardless of some opinions to the 
contrary ‘ none of the questions raised have senously 
undermined the basic premise of cervical cytology 
namely that well run programs of cytology screen 
ing for precursor lesions are effective in reduang 
mortality from invasive carcinoma of the uterine cer 
vix However in the climate of consumer inquiry in 
which we live it may prove worthwhile to review 
critically the accepted customs and to try to provide 
some answers to the questions raised 
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Spindle and Giant Cell 
Carcinoma of the 
Thyroid 

Cytologic Diagnosis by Fine 
Needle Aspiration 

Volker Schneider M D M I A C 
William J Frable, M D , F I A C 


Eight patients luith spindle and giant cell carcinoma 
of the thyroid were seen between 1973 and 1977 at 
the Medical College of Virginia representing 12% of 
all neoplasms of the thyroid m that period The mean 
age at detection was 69 2 years The surwiw/ 
■uj/Js 5 3 months Fme needle aspiration was per- 
formed in sir of these eight patients In all six patients 
the diagnosis could be wade cytohgically The cyto 
logic characteristics of this lesion are presented and 
the differential diagnosis ts discussed 
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SpindJe and gianf ceJJ carcinoma of fhe thyroid is one 
of the most aggressive neopJasms J^noum to occur in 
humans with the median survival after diagnosis 
usually less than six months Between 5% and 15% 
of all thyroid malignancies are reported to be of the 
spindle and giant cell variety > i» in contrast to 
the extremely poor prognosis of this tumor type the 
maionly of malignant lesions of the thyroid i e 
papillary and follicular carcinomas have a slow and 
protracted course over many years and are only 
rarely fatal 

Rne needle aspiration was introduced as a diagnos 
tic procedure at the Medical College of Virginia in 
1972 and has since gamed increasing acceptance 
among clinicians and pathologists * Recently this 
technique has seen increased application jn the 
United States after having been used extensively for 
many years in Scandinavia and some other European 
countries ^ Spindle and giant cell caranoma of 
the thyroid represents a particularly appropriate le 
Sion to demonstrate the advantages of this technique 
because this tumor may present as a medical emer 
gency requiring rapid diagnosis The cytologic fea¬ 
tures are highly diagnostic and surgical exploration 
IS not indicated in the majority of patients 

Materials and Methods 

The files of the Division of Surgical Pathology at the 
Medical College of Virginia were searched for cases 
of malignant lesions of the thyroid diagnosed m the 
five year period between January 1 1973 and De- 
cember3J 1^77 All cases of anaplastic caranoma of 
the thyroid were retrieved Medjcal records as well as 
histologic and cytologic material were reviewed 
Four consultation cases sent m from other hospitals 
were excluded Survival data were provided by the 
Tumor Registry of (he Medical College of Virginia 
/n the time penod selected 60 malignant lesions of 
the thyroid had been seen (Table I) Papillary carci 
noma represented 58% of all malignant lesions and 
was the most common tumor encountered Anaplas 
ticcarcmoma was found in eight patients (11 6%) aij 
of the cases were of the spindle and giant cell variety 
Small cell anaplastic caranoma was not encountered 
S«v«" of our patients were female only one was 
male The average age at the time of diagnosis was 
6® 2 years the youngest patient was 55 y cars All pa 
tients presented with a rapidly enlarging mass in the 
neck area Four patients had a history of previous 
thyroid disease three of them had a history of goiter 
and one patient had a cold nodule One patient pre 
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Tablet Histologi Disfnbufio io/Ma/ijnfln»t«ionio/»b<^ 

Tbyroid of ihe Medical College t>/ Virgi iia J97J 19^ 
f tv HO Classi/eafrOHj_ 

Number 

ofcase<> Percent 


Foil cular carcinoma 
Papillary carcinoma 
Squamous cell camnoma 
Anaplastic carcinoma 

Spindle and g ant cell type 
Small cell type 
Medullary carcinoma 
Nonepitbelial tumors 
Total 


16 23 2 

40 56 0 

8 11 6 

5 72 

69 1000 


sented in the emergency room with acute respiratory 

distress 

Results 

In SIX of the eight patients the diagnosis was estab 
Iished by aspiration biopsy The findings on these six 
patients are summarized m Table II In two patients 
histologic matenal became subsequently available 
confirming the cytologic diagnosis (Figure 1) 

All cytologic slides were reviewed The results ^re 
summanzed in Table III The most consistent 3od 
helpful features were the presence of necrotic debns 
in the background and the rich cellulanty of the sp^o 
imen with a mixed picture of small tissue fragments 
and singly occurring cells At higher power the cells 
showed obvious malignant features most of them 
were poorly differentiated Only a minority of the 


Tablet! Summa y e/CJ n c J Data onSuPaff nituith Spindle an 1 Cionf Cell Caremomo ef the Tl ymd 


Pal ent 

(age MX race) 

Ch efcompla nl and 

cl n cal presentation Cytologic d agnosis 

Tis ued agnosis 

Survival 

(months) 

Comment 

CaMl 

61/F'W 

Rapidly enlarging thy Carcinoma—cons stent 

raid mass with extension with giant cell caronoma 
into parotid area of thyroid 

Open biopsy 4 weeks 
previously inouls de 
hospital chronic thy 
roidil sfHashimoto} 

1 

Notrealment 

Case 2 

7S F B 

Large goiter (or Mveral Carcinoma—papillary 

years recently increas andundfferenliatedof 
mg presented with up ihyrod 
per airways obstruct oP 
and severe respiratory 
d stress 

None 

0 

Died 5 days after 
adm ssion 

Case 3 

75 F B 

Neck had grown very Spindleandgunicell 

rapdiy severe shortness carcinoma of thyroid 
ol breath rapid alnal 
(bnllaion large hard 
mass m U(t lobe and isth 

“ 


On init al presentation 5 
cm firm mass in lumbar 
area needle aspiration 
showed follicular carcifio- 

Case 4 

75 F V\ 

Noniox ccollo d goiter Spindle and gum cell 

11 yearspreviously care nomaol ihyrod 

now rapidly growing 
ma s o( right side of neck 
(or 5 months 

None 

2 

Inilial decrease of mass 
alter 6 COO rads 

Cases 

55 M VV 

Cold nodule of thyroid Spindle and giant cell 

8 years previously . carcinoma pflhs-roid 

week hi toryofweak 

nes anorexia diarrhea 
status after recent myo- 
card al iMarct and cere 
bro aveubract Jem 

Autopsy 6X3-cmmass 
right lobe of thyroid 
necrotic hislolopcally 
spindle and gianicetl car 
anoma no inetasiases 
causeofdeath Kfebswiui 
sepst 

J 

None 

Cave 

69 F VV 

Swelling In neck for sev Ma! gnanicellsconss 
eralweeks hoarseness lenlxviihspindleand 
nghl-s Jed Ihyro d mass guni cellcamnoma 
7x5x3ttn 

rartia] thyro declomy 
g-cm necrotic mass m 
right lobe h slologically 
sp ndle and giant cell car 
cuiomj 

34 

5 000 rads postoperative 
ly 2 courses of 
adnamycin ICRF#l59 
c> cIophfKpham deandS- 
fluorouracil 
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Eight \fcitients with spindle and giant cell carcmoma 
of the thyroid were seen between and 1977 at 
the hAedtcal College of Virginia represenhng 12^ of 
all neoplasms of the thvroid in that period The mean 
age III detection tuns 6^ 2 years The mean survival 
was 5 3 months Fine needle aspiration wa^ per 
formed in six of these eight patients In all sue iJotienls 
the diagnosis could be made ^.ytologically The cyto 
logic characteristics of this lesion an presented and 
the differential diagnosis is discussed 
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Spmdk and g,ant cell carcnonia of the IhmJ ,s one 
ot the most aggressive neoplasms knoivn to occur in 
humans wilh the median survival after diagnosis 
usually less than si< months Between 5*^0 and IS'b 
of all fhyroid mahgnant-ies are reported to be of the 
5pjnd/e and giant cell variety ^ u »ir 
the extremely poor prognosis of this tumor type the 
majonly of malignant lesions of the thymd i e 
papillary and follicular carcinomas have a sfow and 
protracted course over many years and are only 
rarely fataf 

Fine needle aspiration was infroducedas a diagnos 
fic procedure at the Medical College of Virginia m 
1972 and has sinc£ gamed increasing acceptance 
among clminans and pathologists * Recendy this 
technique has seen increased application in the 
United States after having been used extensively for 
many years m Sctndinavia and some other European 
caunlnes ^ ‘Spindle andgiantceH carcinoma of 
the thyroid represents a particularly appropriate le 
Sion to demonstrate the advantages of this technique 
because this tumor may present as a medical emer 
gency requiring rapid diagnosis The cytologic fea 
tures are highly diagnostic and surgical exploration 
IS not indicated in the majority of patients 

Materials and Methods 

The files of the Division of Surgical Pathology at the 
Medical College of Virginia were searched for eases 
of malignant lesions of the thyroid diagnosed m the 
five year period between January I 1973 and De 
cember31 1977 All cases of anaplastic carcinoma of 
the thyroid were retrieved Medical records as well as 
histologic and cytologic material were revievied 
Four consultation cases sent in from otner hospitals 
were excluded Survival data were provided by the 
Tumor Registry of the Medical College of Virginia 
In the time period selected 69 malignant lesions of 
the thyroid had been seen (Table I) Papillary carci 
noma represented 58% of all malignant lesions and 
\ras the most cotnrnon tumor encountered Anaplas 
Uccarcinoma Was* foundin eight patients (21 6%) all 
of the cases were of the spmd/e and giant cell variety 
Small cel) anapJa^hc carcinoma was not encountered 
Seven, of our patients were female on\y one Mas 
•nate The average age at the time of diagnosis iva.» 

69 2 years the youngest patient was 55 years Ail pa 
tients presented With a rapidly enlarging mass m the 
neck area Four patients had a history of previous 
thyroid disease three of them had a history of goiter 
and one patient had a cold nodule One patient pre 
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Table 1 Hifiologic Distnbut on of Malignant Leuo tsofihe 

Thyroidal l/ir Alcdiffl/ CoJf ge of Vi g n a J973 19^7 
(IVHO Ctassificauon) 

Number 

of tasef PetceM 


Follicular carcinoma 
Papillary carcinoma 
Squamous cell carcinoma 
Anaplaslic carcinoma 

Spindle and giant cell type 
Small cell type 
Medullary carcinoma 
Nonepilhelial tumors 
Total 


16 23 2 

40 58 0 

e 116 

5 72 

69 100 0 


sented in the emergency room with acute respiratory 

distress 

Results 

In SIX of the eight patients the diagnosis was estab 
Iished by aspiralion biopsy The findings on these six 
patients are summarized in Table 11 In two patients 
histologic material became subsequently available 
confirming the cytologic diagnosis (Figure 1} 

All cytologic slides were reviewed The results are 
summanzed in Table III The most consistent and 
helpful features were the presence of necrotic debns 
m the background and the rich cellulanty of the spec 
imen with a mixed picture of small tissue fragments 
and singly occurring cells At higher power the cells 
showed obvious malignant features most of them 
were poorly differentiated Only a mmonty of the 


Ttbltll S m a yofChmealDalaonSaraticniiti ihSpmdleandCaniCellCaremorriaofllieTlyrod 

r«ll«nt Chiefcompi I lend Survival 

(age MU taw) dm cal p ewntaiion Cytologlcd agiKwis_Ti uedagnon Imonthi) 


Cate I 
61 F/W 


Case 
75/F B 


Rapidly enfargmc thy 
roid mass with esiension 
into paroiidarea 

large goiter for several 
years recently increas 
ing presented with up 
pera rssaysob truction 
and severe respiratory 
d tress 


Carcinomj^ons stent Open biopsy 4 tveeU 
with giant celicaranoma previously in outside 
of thyroid hosptal chrome thy 

roid is(Hashimoto) 
Carcinoma—papillary None 

and und Iferenlialed of 
thyroid 


Nech had grown very Sp ndle and g ant cell 
rapdly severe shortness cartutoma of thyroid 
o) breath rapid atrial 
fibrUaton fargehard 
mass in led lobe and i ih 


None 


0 


Comment 
No treatment 


Died 5 days after 
admass on 


Oninit alpresentalion 5 
cm firm mass an lumbar 
area needle a paralaon 
showed foil cular carcino- 


Caw 4 


7S F V\ 


CawS 
55 \t W 


Nonloxic eolload goiter 
11 years prev ously 
n w rapidly gn wing 
mass of right side of neck 
for 3 months 
Cold nod leoflhyrod 
8 years pres ously 
week hi i ry of weak 
ness anorexu d arrhra 
status after trtenl myo 
foriSaiinl rttanJeerr 
brovjscuLi a etJen! 
Swrll nginneckf rsev 
e alweeks hoarseness 
nghl-i Jed Ihyro J ma s 

7*5X3o„ 


Sp ndJe and giant cell 
camnoRUof Ibyrro d 


Sp ndte and giant ceD 
carcinomaof ihyrm d 


Mai {tnanlcrQscotssis 
lent With spindle and 
pant nneamnonia 




Autopsy 6X3<TnTna s 
right lobe oi thyroid 
necrotic h siologically 
spodleandgant cell car 
onoma ciomrtastases 
causeofc&ath Kltl-itlli 
sepss 

Partul Ihyroidectcmy 
4<mnecrM c mass in 
nghilobe hi to! gically 
spndleatidgantcetl ear 


2 Initial decrease of mass 
after 6 000 rads 




S 000 rads postopetaiive 
ly » courses of 
adnamytin ICRF#159 
cyclophospham de and 5 
fluorouracd 


Table III Cytologic Presentation of Spinclk and Giant Ceil Carcinoma of tin Thyroid tn NeedU As( irations from Slx Patienh 

Case 



1 

2 

3 

4 

5 

6 

Cl neral features 

Necrosis 

+ + 

+ + 

+ + + 

+ + + + 

+ + 

+ + + + 

Tissue fragments 

+ + 

- 

+ 

- 

+ + + 

- 

Leukocytes 

+ 

+ + + + 

+ + 

+ + 

+ + 

+ + 

Erythrocytes 

+ + + + 

+ 

(+) 

+ 

+ + 

+ 

Cyfo/ogic features 

Cellulanty 

+ + 

+ + + 

+ + + 

+ + 

+ + + + 

+ 

Giant cells 

+ + + 

+ 

(+) 

(+) 

+ 

(+) 

Spindle cells 

(+) 

(+) 

+ + + 

+ + 

+ 

+ 

Single cells 

+ + 

+ + + 

+ + + 

+ + 

+ + 

+ + 

Prominent nucleoli 

+ + + + 

+ + 

+ + 

+ + + 

+ + + + 




Se seclion of spindle and giant cell carcinoma of (he thyroid 

(hematoxylin and eosin X J75) 


cells showed the highly diagnostic spmdle or giant 
cell features (Figures 2 and 3) Usually either the jm- 
dle or the giant cell type predominated Nude 
tre found to be prominent in all cases eaeepl case 6 
Most of the material in this patient 
erotic debris with a few scattered spindle ce Is The 

oresenceof microbiopsies or tissue fragments was a 

Sul feature (see Figure 3) but occurred in only half 
the cases 



'p,ral,oncvlelosyot.pmdteandsum«l»r™o™cthe^ 

Several g.anl celli and one .p.ndle wit are swn 
reaeoce ol leotoeyles for eooipanson ot sue nole =1“^ 
leuo: was laken at Ihe same maBnificalion as Figure 1 Uete is 
* .. .J.I_,w« tnnrlfground (Papanicolaou Stain X 475) 


>isctissjon 

Ipmdle and giant cell carcinoma of the thyrorf is a 
elhal disease with a dismal prognosis At M D 
\nderson Hospital in Houston Texas 
nant cell carcinoma represents 7 2 a of ad thyro 
leoplasms' at Memorial Hospital m New York City 
h. ratio is S S5o “ and at the University of Cape 
rown Medical Center it is 10 2a ‘Mn °ur senM “f 
i9 cases over a five year penod 12 o ol all mang 
,anl lesions of the thyroid were of the spindle 
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A«piroli ncyl 1 i,yof$pindlean<igidntecltMfcnotnjoJchelhy 
rmJ S ngly occurring lumorcelliand d lit ucfrjRmcniarctccn 
N le the presence o> ip ndk and Riant Forms in this f rkl By 
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giant cell variety It is currently thought that spindle 
and giant cell carcinoma of the thyroid arises from a 
previously existing differentiated tumor through 
anaplastic transformation ‘ After thorough sec 
iioning remaining foci of a differentiated lesion may 
be demonstrated in most cases '' Recent reevalua 
tions of tumors of the thyroid previously diagnosed 
as sarcoma led in the overwhelming majority to a 
diagnosis of undifferentiated carcinoma spindle cell 
type * “ The relatively high incidence of sarcoma of 
the thyroid reported earlier m Switzerland has con 
sidcrably decreased and presently is at approximately 
the same lei el as in other parts of the world • *’ 

As to the differential diagnosis of primary thyroid 
tumors in needle aspirates there is general agreement 
that the features of spindle and giant cell camnoma 
are highly specific *-‘»-»*Likeivise papillary medul 
lary and oncocytic tumors are diagnoWd reliably by 
needle aspiration ‘’^'“Howeier the differentiation of 
follicular adenoma and follicular caranoma is not 
considered feasible by most authors on the basis of a 
needle aspirate This view has been challenged 
recently " Kakudo et al'* reported a case of medulla 
ry carcinoma gunt cell type as a rare entity which 



should be considered m the differential diagnosis of 
spindle and giant cell carcinoma 

In the WHO classification of thyroid tumors’small 
cel! anaplastic carcinoma is listed as the third type of 
undifferentiated carcinoma besides the giant and 
spindle cell varieties Although this tumor type was 
not seen in the material review ed a case of histiocyl 
ic lymphoma is illustrated for differential diagnostic 
considerations (Figures 4 and 5) This 59 year-old 
female patient presented with an enlarged thyroid A 
needle aspirate revealed a sing!e<ell suspension of 
malignant cells typically seen in lymphoma A subse 
quently obtained biopsy showed a small cell neo 
plasm The differential diagnosis of malignant lym 
phoma and small cell anaplastic caranoma can be 
exceedingly difficult of even impossible on histologic 
grounds only' ’* Fine needle aspiration may solve the 
problem since the exclusively singular occurrence of 
lymphoma cells as well as the occasional cluster for 
mation of undifferentiated carcinoma cells is much 
more readily apparent in the aspirate 

Each patient in this senes presented with a history 
of a rapidly enlarging neck mass over the few weeks 
pnor to admission Patient 2 presented in the emer 
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Figure 5 

Tissue section of malignant lymphoma histiocytic t>7*e diffuse 
mvolv ms the thyroid Note that Figures 1 2 4 and Sate taken at 
the same magmfKiticei fhematoiy/m and eosm x 4?S) 

gency room with acute respirator> distress Needle 
aspiration was performed m the emeri,ency room 
and a diagnosis was rendered wifhin an hour after 
admission Likewise m four of the six paUents whose 
masses tvere aspirated the final diagnosis was esiab 
libhed on the day of admission 
In our experience needle aspiration has proven to 
be superior to needle biopsy and surgical exploration 
I in an emergency situation when the diagnosis has to 
be established rapidly In addition no anesthesia is 
necessary for needle aspiration This represents a 
particular advantage when dealing with a patient 
presentins with a large neck mass in acute respiratory 
distress Finally m view of the increasing public 
awareness of cost containment in medical care nee¬ 
dle aspiration is an inexpensive procedure In our 
institution the aspiration is performed as an ouXpa 
tient or bedside procedure by the pathologist on a 
consultation basis There is no need for the involve¬ 
ment of additional personnel i e surgeon anesthe 
siologist or histotechnician The smears are prepared 
and immediately read by the pathologist 
All patients in this senes died after a mean survival 
of 5 3 months after diagnosis Patient 6 had a re 
markably slow course and survived for S-* months 


Treatment consisted of palliative resection of the pn 
mary tumor ( debulLing ) external radiation to th. 
thyroid with 5 000 rads and two couises of chemo 
therapy with 5 FU cjc/ophosphamide and adnamy 
cm Anderson ef al ^ Rogen et aJ'» and SoUi ef aV‘ 
also reported partial remission of spindle and siani 
cell carcinoma after combined chemotherapy How 
ever despite some encouraging results with \ igorous 
combination chemotherapy the cure for this fatal 
disease is stiff not in sight 
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Surface ultrastnictiires of giant cell carcinoma cells 
mere studied utdautg a technique developed by the 
authors which permits obscnatioii of the same ccll< 
by both light and scanning electron microscopy AJ 
though some general swnlanty was shown to exist 
between cell corcniotrm and squamous cell car 
yino/na cells the following distinguishing features of 
'giant ccii carc»io»«a ccHs u’cre demonstrated (J) 
absence of Jv,crnfj7ij2flhon (2) full bulging cellular 
edges and (3) prc<cncc of deep invaginations or small 
hollows The features which distinguished giant cell 
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caremomapom adenocaremoma cclh ueri (Dpres 
ence of many flattened cells Q) folded cell sarfac, 

(31‘tltsenee of tight clusters of cancer cells and (il few 

mtcromlh Furlhcnnore the characteristic graniilan 
ly observed in small cell caremoma u as not obsen ell 
m giant cell carcnioiiia cells Charaelenstlcally cells 
of giant cell earcnionia are extremely large and flat 
Icned engulf iiiinieraiis Iciikocirtes and hare a biilg 
ing cellular edge 

Cisnt cell carcinoma of ifie lung uas first desenbed 
by Nash and Stout ’ and Us eptthehal dtaracter was 
confirmed bj Ozzello and Stout* in 39o2 Jt is weJ] 
known that patients tvith giant cell carcinoma of the 
lung generally show a rapid clinical course allnbul 
able to the rapid growth of the tumor and its poor 
response lo treatment >■*’ Razruk** stressed the ne 
cessity of bronchial brushing and transbronchial 
biopsy for accurate diagnosis As we reported pre¬ 
viously giant cell carcinoma often develops around 
the larger bronchi and instead of producing a bulkj 
intraluminal growth it grows in the penbronchial 
spaces as does oat cell carcinoma Therefore the 
appearance of obstructive bronchial symptoms is de 
la>ed and metastases to the hilar lymph nodes are 
often present at the lime of diagnosis T^is underlies 
the importance of the earlj diagnosis of the tumor by 
means of bronchial brushing o tology or needle aspi 
ration cytology 

Najb * Matsuda* and Brodenck* have reported 
cytologic findings peculiar to giant cell carcinoma 
cells in sputa bronchial washing and bronchial 
brushing materials 

Bahr’ reported an excellent method for the study of 
the same cells by light microscopy (LM) and scanning 
electron microscopy (SEM) In a previous paper” wc 
reported another technique for fhe same purpose 
The present study was performed to compare the 
surface configuration of the same cells by LM and 
SEM m order to obtain a better understanding of the 
charactensltc features of giant cell caranoma 

Materials and Methods 

Cells were obtained by transcutaneous needle aspira 
tion from two cases of giant cell carcinoma For the 
LM studies the aspirated material was first smeared 
on glass slides and fixed m glufaraldehyde solution 
(2 5 M in 0 1 M cacodylate buffer pH 7 2) for 30 
minutes and stained by Papanicolaou s method The 
specimens were examined with the light microscope 
and the cells to be examined by SEM were marked 
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with a circle After being kept overnight in xylol 
solution to remove the cover glass the marked areas 
were cut with a glass cutter into 5-sq mm pieces 
which were dried by the critical point method The 
specimens were then mounted on a stub using silver 
circuit paint and were coated with gold The proce 
dure IS summarized m Table I 
As already reported ” many malignant and non 
malignant cells were examined by the SEM technique 
in order to ascertain whether changes in the surface 
ultrastructure were produced by the Papanicolaou 
stain It was shown that this technique did not mar 
kedly alter the configuration of the cell surfaces 
The observations were carried out with a JEOL 
(Tokyo Japan) JSM SI scanning electron microscope 
operating at 10 kv 

Results 

The large cell* of giant cell carcinoma appeared 
mostly as single cells in the SEM Frequently these 
single cells were flattened had a rounded configura 
tion and had a slight central depression correspond 
ing to the e> toplasmic vacuoles seen by LM Cell sur 
faces appeared granular with a few microndges (Fig 
ure 1) and were sometimes slightly folded (Figure 2) 
The edges howescr were smooth full and bulging 
which served to distinguish them from the sharply 
defined cellular boundaries of squamous carcinoma 
cells At times hyaloplasm like substances were ob 
served at the cellular edges (Figure 2) The tail like 
cytoplasmic processes which were observed on occa 
sion closely resembled the tadpole cells of squamous 
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cell carcinoma However there was a distinguishing 
feature small pits or hollows on the surface of the 
giant cell carcinoma cells they corresponded to the 
vacuoles seen by LM (Figure 3) 

Round single cells with deep crater like invagina 
tions were also observed The cell surface was not 
covered with numerous microvilli as is the case m 
adenocarcinoma but instead a few microndges were 
observed (Figure 4) 
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Surface ultrastruc{urt.s of giant cell carcinoma cells 
xpem studied utilizing a tcclinufue develofted by the 
authors which penmis observation of the same cells 
by both light and scanning electron microscopy A1 
though some general similarity was shawn to exist 
between giant cell carcinoma and squamous cell car 
ctnoma cells the following distinguishing features of 
giant ccU carcinoma cells were demonstrated (1) 
absence of keratmuation (2) full bulging cellular 
edges and (3) presence of deep invaginations or small 
hollows The features which distinguished giant cell 
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caranoma from adtnocarematna cells were ( 1 ) pns 
ence of many flattened cells (2) folded cell surface 
(3) absence of tight clusters of cancer celb and ( 4 ) few 
microvilh Furthermore the characteristic granulan 
ty observed tit nttta/J cell carcmomii was riof obsened 
m giant cell carcinoma cells Characteristically cells 
of grant cell carcinoma are extremely large and flat 
tened engulf numerous leukocytes and hove a bulg 
mg cellular edge 

Giant cell carcinoma of the lung was first described 
by Nash and Stout ^ and its epithelial character uas 
confirmed bj Ozzello and Stout* in 1961 h is well 
known that patients with giant cell caranoma of the 
lung generally shou a rapid clinical course attribut 
able to the rapid growth of the tumor and its poor 
response to treatment *•*•* Raziuk*® stressed the ne 
cessil} of bronchial brushing and transbronchial 
biopsy for accurate diagnosis As we reported pre 
viously ‘ giant cell caremoma often develops around 
the larger bronchi and instead of producing a bulky 
intraluminal growth if grows m the peribronchial 
spaces as does oat cell caremoma Therefore the 
appearance of obstructive bronchial symptoms is de 
layed and metaslases to the hilar lymph nodes are 
often present at the lime of diagnosis This underlies 
the importance of the early diagnosis of the tumor by 
means of bronchial brushing cytology or needle aspi 
ration c> lology 

Naib * Matsuda* and Brodenck* have reported 
cytologic findings peculiar to giant cell carcinoma 
cells m sputa bronchial ivashmg and bronchial 
brushing materials 

Bahr’ reported an excellent method for the study of 
the same cells by light microscopy (LMl and scanning 
electron miaoscopy (SEM) In a previous paper” ive 
reported another technique for the same purpose 
The present study was performed to compare the 
surface configuration of the same cells by LM and 
SEM m order to obtain a better understanding of the 
charactenstic features of giant cell caranoma 

Materials and Methods 

Cells were obtained by transcutaneous needle aspira 
tion from tvvo cases of giant cell caremoma For the 
LM studies the aspirated material was first smeared 
on glass slides and fixed in glutaraldehyde solution 
(2 5 M m 0 1-M cacodyJate buffer pH 7 2) for 30 
minutes and stained by Papanicolaou s method The 
specimens were examined with the light microscope 
and the cells to be examined by SEM were marked 
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with a circle After being kept overnight m xylol 
solution to remove the cover glass the marked areas 
were cut with a glass cutter into S-sq mm pieces 
which were dried by the critical point method The 
specimens were then mounted on a stub using silver 
circuit paint and were coated with gold The proce 
dure IS summarized in Table 1 
As already reported ” many malignant and non 
malignant cells were examined by the SEM technique 
in order to ascertain whether changes m the surface 
ultrasfructure were produced by the PapaittcoJaou 
stain It was shown that this technique did not mar 
kedly alter the configuration of the cell surfaces 
The observations were carried out with a JEOL 
(Tokyo Japan) ISM SI scanning electron microscope 
operating at 10 kv 

Results 

The large cells of giant cell carcinoma appeared 
mostly as single cells m the SHM Frequently these 
single cells were flattened had a rounded conligura 
tion and had a slight central depression correspond 
ing to the cytoplasmic vacuoles seen by LM Cell sur 
faces appeared granular vvith a few miaoridges (Fig 
we 3) and were sometimes slightly folded (Figure 2) 
The edges however were smooth full and bulging 
which served to distinguish them from the sharply 
defined cellular boundaries of squamous caronoma 
cells At times hyaloplasm like substances were ob 
served at the cellular edges (Figure 2) The tail like 
cytoplasmic processes which were observed on occa 
Sion closely resembled the tadpole cells of squamous 
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cell carcinoma However there was a distinguishing 
feature small pits or hollows on the surface of the 
giant cell carcinoma cells they corresponded to the 
vacuoles seen by LM (Figure 3) 

Round single cells with deep crater like invagma 
tions were also observed The cell surface was not 
covered with numerous microvilli as is the case in 
adenocarcinoma but instead a few microndges were 
observed (Figure 4) 
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(A) The cell on ihe left dw arfs the leukocytes and erythrocytes (Papanicolaou slain X 2 SOOt (B) SEM of the same cell (X 2 200) (C) 
The cell surface IS sJighty folded and the edge bulge* cftstincnvefy Hyaloplasm like substance can be seen (arrow) and a small pit 
(arrows) corresponds to the small cytoplasmic vacuole seen by LK1(X 9 000) 


The flattened surface of an extremely large cancer 
cell containing numerous leukocytes in the cytoplasm 
appeared uneven and shghtiy bumpy with the 
bumps corresponding to the sites of the engulfed 
leukocytes (Figure 5) This finding was observed m 
both giant cell carcinomas but so far not in other 
types of lung cancer cells examined by SEM 
When giant cell caranoma cells were found as a 
group the intercellular connections were not as tight 
as in clusters of adenocarcinoma cells the cells over¬ 
lapped each other and their granular surfaces were 
covered with only a few microndges {Figures 6 and 
7) 


Discussion 

The surface ultrastructures of giant cell caranoma 
cells were studied utilizing our technique which per¬ 
mits observation of the same cells by both LM and 
SEM 

Giant cell caranoma cells generally appeared as 
single cells in the SEM thereby facilitating precise 


observation of the surface ultrastruclure Ullrastruc 
tufally giant cell caranoma cells bore some resem 
blance to the cells of squamous cell caranoma (1) 
there were many flattened cells of large size (2) 
tadpole like cells were present and (3) there was oc¬ 
casionally pronounced surface folding At the same 
time however several distinguishing features pecu 
har to giant cell carcinoma cells were observed (1) 
there was an absence of curled edges and a sharply 
defined cellular boundary (2) the cellular edges were 
full bulging even in flattened cells (3) deep invagma 
lions corresponding to the site of vacuoles seen by 
LM ivere observed and (4) small pits or hollows were 
present even in the surface of tadpole like cells 
Cytologic examination by LM does not always 
permit easy differentiation between large adenocarci 
noma cells which have engulfed a few leukocy les and 
giant cell caranoma cells The present study shov\ed 
that ullraslructural features common to both 
included (1) deep invagination (2) occasional small 
pits or hollows and (3) bulging cellular edges How 
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ever the loWowing features of giant sell carctnoma 
cells \Ncrc decisively different from those of adeno 
carcinoma cells U) the presence of many flattened 
cells (Z) folded cell surfaces (3) no tight clusters of 
cancer cells (4) few microvilli and (5) many single 
cells 

The single most characteristic feature of giant cell 
carcinoma is an extremely large flattened cancer cell 
engulfing numerous leukocytes Unlike those of 
histiocytes the cellular edges of giant cell camnoma 
cells were well filled bulging and smooth As weal 
ready reported small cell carcinoma cells are 
rounded hut irregular m shape their surface is rather 
smooth but covered vsiih charactenstsc gianular 
deposits of sanous sizes This type of granular sur 
face ssas not seen in cells of giant cell caranoma It 
IS as thus demonstrated that giant cell caranoma cells 
have unique ultrastructural characteristics 


In our transmission electron microscopic CTEMl 
studies ** we detected the presence of intracvtoplas 
niic microcysts containing many leukocytes or cellu 
lar debns which corresponded to the cyiophagocylo 
sis suggested by LM Also the abundant mucous 
substances seen m the enlarged endoplasmic reticu 
lumdunngourTENl study seem to correspond to the 
invagination and pits revealed by the present SEM 
study 

Using light microscopy Naib * Matsuda* and 
Brodenck* reported exfoliative cytology findings 
peculiar to giant cell carcinoma such as very Urge 
single cells multinucleated cells characterued by 
Urge nucleoli and apparent cytophagocyiosjs The 
surface configuration observed by SEM is comple 
mentary to these LM characlenstics and further cUn 
fies the cellular features of giant cell carcinoma 
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Figure 4 

(A) tAfsfiowj a g ant cef/care noma ce/UpparentfyoverJappedb> a leukocyte (Papan colaousla n '<4 CCO) {BjSEMreveaIi«light 
foWngoftftece// TTieccntra/ eratef/ke deep nvagnationcorrespoAdsiolfielargecytopfasm cvacuolneenbvLM(X 8 SCO) 



(A) Anes^fremely Jargecel) »v Jh many leukocytes in the csrtoplasmU’apan colaousta n X 800) (B)SEM reveals the flallened 
uneven surface of an evtremeJy large cel) Bumps cwiespond to thes tes of engulfed leiikocyles 1X 500) 
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Figure 4 

(A) LM shows a giant cell carcinoma cell apparently overlapped by a leukocyte (rapanicolaou slain x 4 000) (B)SEVlre\eaI$ slight 
folding of the cell The central craier like deep mvaginaiioncorrespondilotheUrge cytoplasmic vacuole seen by LM (X £ 500) 



(AlAnexlrcniely largecell with many leukocylesinthecylopIasni(Papanicoljoustatn X 600) (B) SEiM reveals the flattened 

uneven surface of an extremely large cell Bumps correspond to the silesof engulfed leukocytes tX 500) 
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(a“c™p oI sum nil «rcmo™ nil. IP.paP.col»u ...m X 2 SOOI (015EM nnal. loonr iplm.llul.r tcppMlo™ ih.n w, J, 
adenoearcinoma cells Instead of tight clump ng cancer cell* overlap each other (x 2 000 ) 



riR e7 

(MCro pot g jnl celWatcinoma tell ll apan coiaoasla n X J “COt IBtSEMc! arV shows that the cells overlap each other Sites 
ol eftgull^ leuV 'cylcs (arrows)are$1 ghlly ra red (X 3 400) 
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Figure 4 

(A) LNl shows a giant cell carcinomj cell apr^rtntly overlapped by a leukoe>}e irapar colaou JUin X 4 OCO> (S> SDl reieal* s) ghf 
balding of the cell TberenJMl crater like deepimagiftol t>n«>rrrspof»dslo}heIjrgecytppiismfCiacuole<eertbyL\l (X g W) 



(AJAnexlremelylar^ecellvviihmany leukocytes in thec>toplasm(Papanicohousl311 X KXj) (B)SEMrevealsthe(laiien«i 
unevensur/aceo/anexlreniely!arj.ecell BumpsconespoodlolheslesofenguUedleukocytes(X 500) 
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adenocare noma «\h Jn «ad of \ ghielump ng cancer cells ov«|ap each olher IX 1 000) 
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figure 4 

(A)LStsho\*sasi4ntctIic3fcinomacelljpp2ivnilyo\<rlippfdbyj‘trvkocyt6{Pip3nicchC'VUim XA 000) (6)S&N(n>eiif5$fi£ht 
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{A)AnMJremelyUfSPcell»vithman> leukocylesmthecylopUsmfPapaOtcoljousMin X 800) (B)SENJr?%Mls)heflalten«l 
uneven surface o/^a/texfremeij larsecefl BuinpscorrespQndlolhesilc$of«>g«{W{eukoO'{«s<x 503) 
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Figure 4 

(A) LNl shows a giant cell carcinoma cell apparently overlappedby a JeuXoryie {PapjnjcoJaou stain X 4 DOO) (B^SLNi reieals slight 

foldingohhecell Thecentral crater like deep invaginationcorrespondstothelargecyteplasmievacuolescenbyLM |X 8 500> 



/A)AneiilrejnelyUrgecelliMthnianyleuV,ocytesinlhecytoptas'oa’apani«iIaouslain X 8001 (B) SEKl reveals the flallened 
uneven surface of an extremely large cell Bumps correspond to the sites of engulfed Icukoc) tes (X SOOt 
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Fgure4 

(A)L^tsho ssgaft^«^)cJfo^omJ«}Uppa^cft^lyovM?appedb>aleu{u?cvlf<^apanco^aousJan X4000} (BjSENfrevealssloht 
/oldngofihecell ThfcenlwJ crater I J.e defp n ig nal on eormponS lolheiargte}ipp}3sm cx3cvo}esffnbi UxtiXSSOO}^ 



(A) Anextremely largecell wilh n anj lcuVoc>tes nJh«cyloplasin(Pap3n colaousta n X gOO) (B)SEMre ealstfieflallened 

uneven surface of an extremely large cell Bumps correspond to tfies tes of engulfed leul.oc> tes (X xOO) 
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(A)“crSup of gunl cell carcinoma cells (Papanicolaou sra.n X 2 SOD) <6) SbM ceveals loo^r intercellular fonnecl on* than with 
adenoeatcuvoma cells In lead of tight clump n« ean<erceII»oveflapeachother(X 2 000) 
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Indian Academy of Cytologists 

The Ninth Annual Meeting of the Indian Academy of Cytologists was held November 10 and 11 1979 at Baro 
da The scientific program of the meeting constsled of a panel discussion seminar a diagnostic cytology seminar 
and proffered paper sessions The panel discussion was on cytology as a discipline m undergraduate and post 
graduate education continuing education in cytology 

The Academy Oration for the year 1979 was delivered by Dr K D Virkar 'Review of Vaginocervica! 
Cytology with isogenous Estrogens and Progestin Thirty three selected papers were presented at the proffered 
paper sessions 

The guest lecture for iht year was delivered by Dr Enca Wachtcl (UK) Scope of Endocrine Cytology 
The Indian Academy of Cytologists appointed a three member standing committee m 1975 consisting of Dr 
Usha K Luthra (Chairperson) Dr Meera Aikat and Dr S Monga The main functions of the Committee for 
Accreditation and Examination are (1) to arrange for accreditation of cytology laboratories in the country and 
(2) to organize an examination for cytotechnicians and c>lirtedinologists The tenure of the committee initially 
was three years but was extended for a further penod of three years The following iaboratones have been ap 
proved by the committee for accredi tation for diagnostic senn« in cytology in the country so far 
1978 . , 

1 CytologyLaboratory Sir Ganga Ram Hospital New Delhi (under Prof P N Wahi F I A Clhon)) 

2 Cytology Laboratory at P G I Chandigarh (underProf Meera Aihat M 1 A C ) 

3 Baroda Cancer Detection Centre Baroda (under Dr S Amm) 

1079 

4 Tata Memorial Centre Bombay (under Dr J Jussawalla) 

5 Cytology Uboratory AllMS New Delhi (under Dr KusumVerma) 

6 Cytology Research Centre New Delhi (under Prof Usha K Luthra F I A C ) 


Identification of 
Crystals in Joint Fluids 

Paul Zaharopoulos M D M 1 A C 
)ickYeeWong MS MT ,CT ^ASCP) 


The mflammafory process present «« synovia/ ar 
f/intic specimens can be diagnosed fey crystal type 
identi/ication performed m cytopatfeolo^y laborato 
nes by ffee use of simple methods These methods 
involve ivef coierslipped preparations of fresh fluid 
specimens or sediments and compensated pofariring 
microscopy which can be perfonned with a routine 
microscope equipped with polanung filters and a 
substitute compensator Details of the methodology 
are described The morphologic charactensties of the 
crystals are described in cases of gout pseudogout 
and arthritis of other types m which secondary ca/ci 
fications are present 
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The vanous forms of synovial fluid cytology have 
long been described and smee most cases with ac 
cumulation of fluid in jomts are of an inflammatory 
nature these specimens are customarily and 
adequately examined by laboratories of well-organ 
ued rheumatology services However cytology lab 
oratories arc routinely involved in the exammation 
of these fluids and are asked to provide diagnostic in 
formation regarding the type of pathologic process 
present In many cases routine cytoprepatations 
stained by the Papanicolaou method seem to be ade 
quate However when the inflammatory process is 
assooated with deposition of crystals in the joint tis 
sues as in the crystal mduced types of synovitis 
gout and pseudogout the identification of these crys 
tals m routinely fixed and stained speamens is difft 
cult It IS the purpose of this paper to discuss simple 
methods of overcoming this difficulty and to describe 
certam basic morphologic features of such spea 
mens 

Materials and Methods 

Nineteen fresh synovial fluid speamens from joints 
denving from IB cases of aithntis wck examined 
They included two cases of gout (one primary and 
one secondary following radiation for breast camno 
ma with extensive bone metastasis) four cases of 
pseudogout and 12 cases of other types of arthritis 
namely four cases of septic arthritis (three of the 
staphylococcal and one of the gonococcal type) 
three cases of osteoarthritis one case of rheumatoid 
arthritis one Charcot joint secondary to systemic 
Charcot Mane Tooth disease and three cases of post 
traumatic arthritis The majority of the speamens 
examined (15 cases) were denved from knee joints 
one was from the ankle (rheumatoid arthntis) and 
one from the shoulder joint (Charcot joint) 

The speamens were examined for the presence of 
crystals as soon as they were received This was done 
by plaang a few drops of the speamen on carefully 
precleaned glass slides wet mounting them sealing 
the edges with nail polish to prevent rapid dchydra 
lion and examining them under a light microscope 
Lowering the condenser faaUtated the identification 
of crysUls by increasing their refractihty 
If the speamen was hypocellular or the crystals 
were very scanty precleaned glass slides were pre 
pared by the cylocentnfuge method wet mounted 
sealed and examined in a similar manner The slides 
were further subjected to compensated polarizing 
light microscopy and since there was eventual dete 
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staphylococcal type) In these cases scanty calcihc 
deposits were dispersed free m the synovial fluid 
specimen or deposited in degenerated cartilagenous 
tissue fragments (Charcot joint) Thera^eamd 
mamly as small particles and collections of refrac Je 

as larger crystalhc particles with concentric calcium 

py h^ showed either no birefringence or a very 
weak birefringence with no definite pattern by use of 
he compensator By their morphologic charactens 
tics and reJalive paucity m the matenal they could be 
easily distinguished from urate and CPPD crystals of 
gout and pseudogout 

Discussion 

Gout and pseudogout are the most common types of 
crystal induced synovitis and their diagnosis is 
based to a great extent on identification of the respec 










iiiogout synovial fluid (A) CPPD crystals shaped as rods 
nboids and mostly parallelepipids (wet preparation X 2 800) 
ZPPD crystals within neutrophils (wet preparation X 2 800) 
ZPPD crystals within a synovial cel! (wet preparation X 
0) (D) CPPD crystals providing weak birefringence (positive 
se of compensator) (wet preparation polarized microscopy 
X3) 



B 


Figure4 

Dystrophic calcifications in synovial fluid (A) Collection of re 
fractilegranuIarcrystallicmatenaKwetpreparation X 1120) (B) 
Crystallic particle With concentnc rings (wet preparation X 
2 800) 
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tive ci>s\a\s In synovial fluid sjwtntns thw <an be 
performed In the cytopalhology laboratory by use of 
4\n\p\d\ed methods as a\re»dy descnbed 

Gout is characterued by hyperuncemia and depo 
tklwift of monosodMm urate crystals in and about the 
joints It iS primary related to an autosomal domi 
lunt genetically deierwmed defective metabolism 
of unc aod and secondary tn which hyperunremia 
results from a direct increase of nucleic acid catabo 
hsm 

rscudogoul reflects an abnormality in inoisanic 
pyrophcysphate metabolism of familial occurrence 
transmitted as an autosomal recessive character * and 
results in deposition of calautn pyrophosphate dvhy 
dfate crystals in the matnx of fibrocartdagenoits 
structures of major joints • This results in cartilage 
degeneration and rupture into the synovia] space 
pros oVing the acute attack 

Clinically and radiologically the two diseases may 
share considerable similarities and caves of their co 
exjitence with the presence of both respective vane 
ties of cr^ttals tn the same >oint have been de 


scribed * ‘ Therefore although the MSU and C 
crystals are tentatively identifiable by their ligl 
croscopic features alone the use of compensate 
larued microscopy is necessary for their act 
charactentation 

Secondary calafications of the dystrophic tyj: 
occur m diseases of the joints in which there is d 
eration and destruction of tissues These deposi 
possibly of the calaum hydroxyapatite type aj 
cated fay extensive study hy McCarty et al* of 
ver knee menisci exposed to trauma In our 
they could be readily distinguished from MSI 
CPPD crystals because they did not conform i 
MSU and CPPD specific morphologic charaett 
and type of biref nngence 

Other unusual types of crystals in synovial 
have also been described They include choir 
plate like crystals with a notched comer m rhi 
ioid disease corticosteroid rod and granuledikr 
tals With variable patterns of birefringence folli 
intraarticular injection of these drugs and intn 
plasmic oxalate crystals m leukocytes alter erro 
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use of oxalate as synovial fluid anticoagulant * “ 
Such occurrences although infrequent should also 
be kept m mmd when examining synovjal flu/d specf- 
mens for crystals 
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Copper Deposits in Fine 
Needle Aspiration 
Biopsies in Primary 
Biliary Cirrhosis 
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concentration The study suggested that hepatic cop 
per deposits m adi anced chronic cholestatic liver dis 
eases such as PBC can easily be demonstrated by the 
simple and safe fine needle aspiration liier biopsy 
tecbnufue 

Wilsons disease is a classic example of disturbed 
metabolism and increased hepatic accumulation of 
copper Equally large accumulations of copper are 
also seen in primary biliary cirrhosis (PBC) in other 
chronic cholestatic liver diseases^ * **■" and in Indian 
childhood cirrhosis * These copper accumulations 
can easily be demonstrated as coarse perinuclear de 
posits m histologic liver sections by using copper 
stains or Shikata s orcein method * The presence 
ot these deposits has suggestive diagnostic signih 
cance and furthermore gives prognostic information 
in chronic active hepatitis ” 

Fine needle aspiration biopsy of the liver is a safe 
diagnostic procedure* ’ and can be earned out when 
other biopsies are contraindicated In order to clanfy 
whether copper deposits could be demonstrated m 
fine needle cytology we performed histochemical 
copper and orcein stains on 21 fine needle biopsies 
from patients with PBC 


The occurrence of copper deposits in Iticr cells ob 
tamed by fine needle aspiration biopsy from the hv 
ers of 21 patients with primary biliary cirrhosis 
iPBC) ufls studied Eight of these 21 patients 
should pirinuclear rubeanic acid positive deposits 
in fine needh specimens uhieh uerc alcohol faed 
and prepared ustn^ a filter technique The density 
and friijwency of the diposits increased iti/h adianc 
ing hepatic injury and with increasing liier copper 
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Materials and Methods 
Patient Series and Biopsy Specimens 
The senes consisted of 21 patients with pnmary bih 
ary arrhosis (FBC) The diagnosis was based on ac 
cepled clinical biochemical immunologic and histo 
logic entena of the disease *• as published in detail 
before ’* One percutaneous fine needle aspiration 
liver biopsy and two forceps biopsies obtained at lap 
aroscopy were obtained from each patient Fine 
needle biopsies were fixed overnight in SO'c) alcohol 
filtered on a Miilipore membrane and stained The 
fust of the livo forceps biopsies was fwed in lO'p 
neutral-buffered formalin embedded m paraffin and 
sectioned 

In all cases the histologic stage of the PBC was de 
termined from the normally stained histologic sec 
lions and graded {1 to IV) according to Sherlock and 
Scheuer ” 

Staining Methods 

The same methods and staining procedures w ere used 
for both the c> tologic and histologic specimens Cop 
per was stained with rubeanic acid • Orcein staining 

was performed as described by Shikata eta! " 
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Copper deposjfs m htsJo?ogtc sections were scored 
into four groups {— to + + +) according to the den 
sity and amount of copper deposits and without 
knowledge of the Jiver copper concentration The 
findings were later related to the absolute copper 
concentration of the liver 

Determination of the Hepatic Copper Concentration 
The Second concotomy biopsy was used for the 
chemical analysis of the liver copper Specimens were 
dry ashed and the copper concentration was deter¬ 
mined by atomic absorption spectrophotometryafter 
dissolution m hydrochloric acid The accuracy of the 
method was tested by using the Standard Reference 
Material no 1577 bovine liver produced by the 
National Bureau of Standards (NBS) Washington 
DC 

Results 

Copper deposits were found in eight (38%) of 21 fine 
needle C} tology specimens (Table /; Eighteen (66%) 
of these 21 patients showed copper and/or copper 
protein complexes (rubcanic acid and/or orcein posi 
livjty respectively) m histologic liver sections Jn 
fine needle specimens copper deposits were stained 
only by the rubeantc acid method but not with or¬ 
cein Copper deposits in these cytologic specimens 
were coarse green brown perinuclear deposits and 
were morphologically similar to the rubeanic acid- 
positive and orcein positive deposits of the formahn- 
fixed biopsy specimens (Figures 1 and 2) 

The presence of copper deposits in fine needle 
biopsies correlated positively with the absolute cop¬ 
per concentration of the liver (Figure 3) and also with 
,the scored copper quantities of the histologic fiver 


Tablf 1 Correlation Belu een Copper Deposits m fiisloh$ie Ln er 
Sectlotis and in fine Needle Aspiration Biopsies tn 21 
Patients with Pntnary Biliary Cirrhasi 



Total 

Density of copper deposits 


number of 

In histologii 

c sections 



+ 

+ + + + + 

Copper deposits 
present in fine needle 
biopsies 

8 

0 2 

3 3 

Copper deposits 
absent in fine needle 




biopsies 

li 

3 8 

Z 0 


Copper and copper protein in histologic sections stained with nibeanw acid 
andareetn - - absenl + - some pennudear deposits ++ “ 
pennucleardepositsinperiportallivercells and+ + + - deposits through 

out Itverlobules 



Figure 1 

RubeJnic acid positive copper deposits (arrows) in the perinuclear 
area of liver celts taken by fine ne^Ie aspiralion biopsy (rubeanic 
aodstamtng X S50) 


sections (Table I) The mean absolute liver copper 
concentration of the rubeanic acid positive group 
ivas 514 ± Z25pg/gm of dry weight h\ er tissue 
(range 98pg/gm to 73Spg/gm) and that of the nega 
live patients was 265 ± 157pg/gm (range 85pg/gm 
lo5I^/gml 

The occurrence of copper deposits in fine needle 
speamens also correlated positively with the degree 
of hepatic in)ury (Table II) Less than one third of the 
patients with PBC of stages I and U showed copper 
deposits m aspirated cells but nearly two thirds of 
patients with stages III and IV showed these deposits 

Discussion 

This study indicated that liver copper deposits can 
easily be detected in fine needle aspiration biopsies 
obtained from patients with pnmary biliary cirrho 
sis Although the sensitivity of the method is rather 
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COPPER DEPOSITS IN THIN NEEOE 
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rig f»3 rigorea 
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low il docs improve with the increasing hver copper 
concentration associated with more advanced hepat 
ic miury Eight 18 pattenfs wrfh demon 

slrable copper deposits in histologic sections also 
showed copper deposits in fine needle cytologic 
specimens On the other hand six (75^) of eight pa 
tients with heavy copper deposits (grades ++ and 
+ + + in normal histology) had copper deposits in 
fine needle c> tology The absence of copper deposits 
in fine needle aspiration biopsies from the patients 
with low liver copper concentrations was probably 
due to the differences m hepatic copper distnbulion 
In earl> stages of PBC copper deposits arc focal and 
are therefore onl> occasional!) biopsied " 

Excess hepatic copper m the patients with PBC ap 
pears to be in the form of copper protein completes 
\Se base suggested that the protein moiety of this 
complex can be stained With orcein “ ' Orceinstain 


Tablvll Conrlatiort B tiL tllh Slav of P mary Biha v 

C’rliOiatPBOanJCottf D/>o» nFneS dir 
An ation Pi r^iM 

Total StagtotrCC 

numbvret “' 

_ pal nil f n 111 | \ 

C ppvrdrpo. is 
prvsml in t ne nwsJl* 

Iwcpsirs 8 0*4. 

Copper ilvro. Is 

aSimI in f f*e rwt e 

bopses II 4 5 3 I 

ing of copper associated protein in formalin f«ed 
histologic specimens is more sensitive than the stain 
mg of copper itself w ilh cither rhodanine or nibeanie 
aod However our data indicate that orcein stain 
ing cannot be used in c) tologtc speamens Presum 
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ably the longer alcohol fixation of the cytologic sam 
pies destroys the staining properly of the protein 
moiety 

The presence o/ copper deposits in fiver suggests 
certain diagnostic possibilities” ” ” dense deposits 
indicate PBC or closely related chronic cholestatic 
hver diseases There is also evidence that copper de¬ 
posits in chronic active hepatitis (CAH) have prog 
nostic significance ” 

In our previous material we could find orcein- 
positive copper-protein deposits tn about 20^ of 
cases with HB^Ag negative CAH These patients did 
not respond at all or had a poor response to the im 
munosuppressive treatment with cortisone and/or 
azathiopnne in contrast to a good response in pa 
lients without copper deposits ” The deposits hotv- 
ever are more scanty in CAH than m typical PBC ” 
which may limit the differential use of fine needle as 
pirafion biopsy in CAH 

Hepatic copper accumulations m Wilsons disease 
have been known for several decades However 
there are some differences m the subcellular dislnbu 
tion of copper m Wilsons disease and in chronic 
cholestatic liver disorders * Furthermore biliary cop¬ 
per excretion in PBC is not decreased as it is m WiJ 
son s disease “• suggesting different pathogenetic 
mechanisms for hepatic copper accumulations 
Nevertheless in Wilson s disease copper deposits can 
also be demonstrated in histologic sections with cop 
per stains such as rubeanic acid ” Therefore a is 
reasonable to believe that these deposits could also be 
demonstrated by the fine needle aspiration 
technique 

A recent paper by Portman et aP has described 
heavy hepatic copper-protein deposits in most pa 
tients with Indian childhood cirrhosis (ICC) U is 
probable that the demonstration of copper m fine 
needle biopsies could be a simple and safe method of 
indicative demonstration of this disease m endemic 
areas of ICC 
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Cytology and Blood 
Hormonal 
Examinations in 
Patients with 
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Membranes 
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Vaginal smears and unnary sediments of 29pregnant 
women m their third trimester with premature rup 
ttire of membranes (PRM) were examined Plasma 
radioimmunoassays (RIA) for estnol human chon 
^ omc gonadotropin human placenta! lactogen and 
progesterone were performed Twenty three normal 
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pregnant women in the third trimester senwg a 
controls imdenvent the same examinations Tk 

^^gmaJ smears and unnary sediments were etaliiatet 

as reflecting disturbed slightly disturbed and nonm 
placental function Good correlation uas found be 
tween the tagina! smears showing the typical am 
suggestive aspects of PRM and the placental functioi 
reflected m the same smears and the respectwi 
urniarv sediments From the hormonal eiammatiow 
perfonned the plasma RIA for progesterone pre 
setiUd significantly lower results in the PRM casci 
than fit the t anttol group The results obtained sag 
gest a louenng of the placenta! function in casts uith 
PRM as reflected m lytologic and hormonal 
examinations 

In a previous study a typical cyfo/ogic feature uas 
described jn vaginal smears of gravid patients uith 
obvious premature rupture of membrane (PRM) * In 
ttvo thirds of such patients the vagmal cytology uas 
characterized by the presence of sheets and separated 
cells loss of tinctorial affinity of nuclei and cyto 
plasm and reduction of the bacterial flora This cyto 
logic aspect suggested an underlying hormonal dis 
lurbance but the mechanica) washing of the vaginal 
walls by the amniotic fluid also could have contnb 
utedtojt 

In order to determine the possible role of this 
mechanical factor the unnary sediments have been 
studied m parallel with the vaginal cj lology in cases 
of premature rupture of membranes In these cases a 
correlation uas found betueen the vaginal and 
urinary cytolog> uith both types of smears reveal 
mg a hormonal disturbance * In order to further sub 
slanliale this finding estnol human placental lacto 
gen (HPL) human chorionic gonadotropin (HCG) 
and progesterone levels uere determined by plasma 
radioimmunoassays (RIA) 

Materials and Methods 

Twenty rune patients in the third tnmester of preg 
nanery with an obvious escape of amniotic fluid from 
the vagina were studied Regular uterine contractions 
did not begin within six hours of the rupture of mem 
branes m any of these patients There were six pa 
tients between the 20th and 36th weeks of pregnancy 
and 23 between the 37lh and 40lh weeks Twenty 
three women in the third tnmester of normally dev el 
opmg pregnancy served as the control group Five 
wwe between the 30th and 36th weeks and 18 be 
tween the 37th and 40th weeks of pregnancy 
Vaginal smears were obtained from the upper third 

1 yonB/Cn9 nn/n © Inlemational Academy of Cytology 
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of Ihe lateral vaginal wall They were fixed wilh 
polyethylene glycol and stained by the Papanicolaou 
method The unnary sediments were prepared by 
cenlnfugalion (2 000 tpm for five minutes) of fresh 
spcomens of urine twice washed with normal safine 
and air dried ’ The staining was done by the Papani 
colaou method Plasma eslriol HCG HPL and pro 
gesterone levels were determined uliluing radioim 
munoassay kits for these hormones purchased from 
C 1 S (Gif-sur Yvette France) The blood samples 
were obtained before the beginning of the contrac 
tions 

Statistical analysis was done by the Student t and 
Mann Whitney tests 

El ohintion of (he Smears 

Vaginal smears were evaluated with regard to the 
cytologic features described in cases of PRM and 
were classified as typical suggestive of this condition 
or normal Smears were considered typical of PRM 
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when three crilena were observed (1) the presence of 
cells either separately or as sheets with clumping ex 
tremely rare (2) washed-oul nuclei and cytoplasm 
and (3) diminution or absence of Dodertein bacilli 
(Figure 1) Smears showing these catena to a lesser 
degree and which thus did not fit into cither the 
typical or the normal category were considered sug 
gestive of PRM In addition \aginal and urinary 
smears were evaluated for placental function and 
classified into one of three categories disturbed 
slightly disturbed or normal Disturbed smears were 
those which presented the following three cnlena (1) 
dispersion of clumps and a tendency toward separa 
lion of cells (2) flatness of cells and (3) the presence 
of superficial squamous and/or parabasal cells 
(Figures 1 and 2) When these cnlena were present to 
a slight degree the smears were classified as indicat 
ing slightly disturbed placental function 
The different aspects of the PRM condition sverc 
correlated with Ihe features reflecting placental func 
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ilon observed m the same smears and in urmary 
sedimenC smears 

IftesvUs 

The results are presented in Table 1 Two ihirrfs of ihe 
Cases with typical aspects of PRM showed -evidence 
of disturbed placental function according to the 
V3i inal smears The urinary sediments on the other 
hand revealed disturbed placental function m only 
half of these cases while slightly disturbed placental 
iisfictton was observed in the other half There was a 
strong correlation between the vaginal smears sug¬ 
gestive of PRM and the vaginal and urinary cylol 
ogy which reflected the slighll> disturbed placental 
function 

The mean and standard errors of plasma RlAs (or 
estfiol HCG HPL and progesterone from the cases 
with smears revealing the cjtologic aspects typical 
and suggestive of PRM as compared with those xA 
normal pregnant women are presented in Tab'e H 
Highly significant difference-; in the progesterone 
levels between the PRM cases and the normal con 
trols (p < 0 001) have been found The difference was 
significant for both the Student t and the Mann 
lVhttfte> tests The spread of the values for'his hor 
mone in the PRM cases and normal pregnarcws as 
related to the week of gestation is giv en m Figure 3 


Discussion 

The results of this study suggest that m cases of PRhJ 
with obvious escape of amniotic fluid there is an 
itnder/ymg hormonal disturbance as ewdenced 
vagmaland unnary cytology andb> plasma levels of 
pTOgeslerone as determined fiy KfA file etiofogy of 
this condition is not known and many hypotheses 
have been advanced for its elucidation The diagnosis 
of PRM IS very often difficult to establish wnich 
explains the large number of tests used for this pur 
pose On the other hand cases with obvious escape 
of amniotic fluid from the vagma present good evi 
dence for this condition ft has been shots n that in 
these cases there is a characteristic cytologic picture 
which can be used for diagnostic purposes ^ The v ag 
mal smears of the PRM cases revealed in addition to 
these characteristic features other cntena which 
indicated an underlying hormonal disturbance In 
o*-3ter to exclude the effect mechanical washing by the 
ammofic fluid might have on the cytologic aspects 
unnary sediments were studied in parallel m cases 
vivtS PRM Good correlation was found between the 
va^t*a( and unnary smears suggesting an underl> mg 
honttonal disturbance m cases of PRM * 

Ui Order to further substantiate this finding this 
investigation measured plasma lev els of csinol HPL 
HCG and progesterone b> RMas well as by studying 
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vaginal and urinary cytology 
The results obtained confirmed again the correla 
tion between the vagina) and urinary smean m cases 
ol TRM indicating a disturbed hormonal placental 
function Plasma RIA measurements of progesterone 
were diminished to a degree highly significant in rela 
non to the controls (Table II Figure 3) These her 
monal results thus strengthen the cytologic findings 
both vagina) and urinary reflecting a hormonal dis 
lurbance in cases with PRM 
It IS to be noted that among the many hypotheses 
advanced to explain the etiology of PRM not one 
related to a hormonal cause has been reported to the 
best of our knowledge Little information referring 
to the hormonal aspect of PRM has been found in the 
litcnture In their study on the leukocyte alkaline 
pho'phalase (LAD placental function lest Diamanl 
et al found lower values for this eniymc m cases of 
PKM In the same stud) lower urinary estnol levels 
in cases ot I KM as compared to normal pregnancies 
were also found Gvischer ct al reported a fall irv 
evtfioJ values cn a case of I’ILM The presence ot pos 
sil te hornioncHftpvndvnI disturbances m membrane 
tensili strength was suggested by Laufer ct al in some 
cases of premature rupture of membranes 


The etiology of PRM can be attributed to a number 
of factors because of the wide spectrum of circum 
stances which precede its occurrence ’ The results of 
this study which must be corroborated further indi 
cate that a hormonal factor may also play a role in 
the etiology of PRM 
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Double Primary Lung 
Cancers 

With Special Reference to 
Their Exfoliative Cytology 
and to the Rare, Malignant 
“Mixed" Tumor of the 
Salivary-Gland Type 
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Two autopsy casts arc reported a, wluch doable pn- 
a,ary cancers of the lung had been sfronxly or deft 
rntcly suspected before death by demonstraUoa of 
two different types of malignant cells in the spuhim 
«s well a, in smears of aspirates from 
and/or mediastinal tumor By esfolialive cytology 
one case was characterized by carcinoma cells of 

"‘''rlwZlfsilfdefinitfly revealed m 'j'J 

... 


nant mixed tumor in the right lower lobe and m the 
second case an anaplastic carcinoma of the smal}<cll 
type m the right upper lobe and a squamous<ell 
carcinoma m the left upper lobe 

The frequence of occurrence and pathologic diag 
nosts of double primary lung cancers are rciicued 
and rfisciisserf A rare type of lung cancer salnary 
gland type malignant mixed tumor is given speaal 
reference 


While the discovery on autopsy of double pnmary 
cancers developing in different organs is no longer so 
rare double pnmary cancers of the lung are extreme 
ly unusual In particular it is quite rare or difficult in 
a patient already suffering from one definite lung 
cancer to confirm another pnmary cancer of the 
same organ before surgery or death One reason may 
be that the physician s attention is largely directed to 
the first cancer causing a second cancer of the same 
organ to be overlooked Another reason may be that 
the possibility of metastasis of the first cancer cannot 
be completely ruled out despite suspiaon of the pres 
ence of the second pnmary caranoma 

In the diagnosis of lung cancer cytologic examina 
tion often provides the only information for a defi¬ 
nite diagnosis whether the mafenal is sputa or aspi 
rates taken by chest puncture in very advanced cases 
on account of Us minimal nsks and inconv enience for 
the patient * Once the diagnosis of lung cancer has 
been made findings in subsequent cytologic 
examinations contribute more toivard indicating the 
antitumor therapeutic response of the patient than to 
draining attention to the possible presence of a sec 


The two cases presented below both demonstrated 
on several occasions two different types of tumor 
cells in the cy tologic examination of sputum and as- 
n,rates obtained by thoracentesis or mediastinal cen 
tesis giving a strong suspiaon of double cancer of 
the lung the presence of which was proved after 
ivards by autopsy 
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Case! Male 72 years of Age 

The patent had b«n fold ,n 1972 . .he age of 70 

,ha. I had bronchtecasts because of an 
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had complamed of dyspnea and even mom spulum 

and X ray examination of the chest at 
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normally dense shadow in ihe le/t lung field and an 
enlarged opacily of the left hilus The case was diag 
nosed as lung cancer with metastasis m the left hilar 
lymph nodes and cobalt irradiation therapy was im 
mediately begun In January 1975 however chest X 
ray revealed an abnormal shadow located a little to 
the mediastinal side of the right lung field (Figure 1) 
The patients condition gradually delenorated and 
he died in March 1975 

Cytologic examinations of sputa were positive for 
malignancy on a total of nine occasions small-cell 
carcinoma cells on five occasions adenocarcinoma 
cells on two and Iarge<ell carcinoma cells on two 
The small-cell carcinoma cells were m no instance 
found to coexist with any of the other types of tumor 
cells in the sputum 

Gross Pathologic Findings A tumor was located 
about 3 cm along Ihe mediastinal side of the left mam 
bronchus growing into the bronchial lumen with 


consequent marked stenosis The neoplastic growth 
extended continuously into the lower lobe bronchus 
causing complete obstruction (Figure 2) Consequent 
ly thecntirelowerlobewascollapsed with cylindn 
cal dilatation of the bronchi within this lobe Inas 
much as there were no gross findings of tumor 
growth mto the lung parenchyma the radioopacily 
noted m the left lower field on the x ray film w as con 
sidered to be a shadow of parenchymal collapse 
caused by the carcinoma s growing m the central por 
lion The regional metastatic lymph nodes v. ere fused 
mioamassmeasuringabout 4 cm in diameter 
There was another subpleural nodular tumor mass 
of 4 cm tn diameter in S« of the nght lower lobe 
(Figure 3) The pleura of this region was slightly de 
pressed and thecut surface was grayish white some 
what transparent and shiny with a cartilage like 
firm consistency The tumor was relatively well de 
fined but devoid of encapsulation It was obvious 
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Two autopsy cases are reported in which doubie pn 
mary cancers of the lung had been strongly or deft 
mtely suspected before death by demonstration of 
two different types of malignant cells in the 
as well as m smears of aspirates from pleural fhnd 
and/or mediastinal tumor By txfohaUve cytology 
\ one case was characterized by carcinoma cells of the 
^ ;,mall cell type plus the large cell and/or adenocara- 
noma type the other displayed small-cell type and 
squamous cell type malignant cells 

The autopsies definitely revealed m the first ca^ 
an anaplastic carcinoma of the smalUell type tn the 
left mam bronchus and a salivary gland type malig 


nant mued tumor in the right lower lobe and m the 
second case an anaplastic carcinoma of the srtiaf^te?/ 
type m the right upper lobe and a squamous-cell 
carcinoma in the left upper lobe 

The frequence of occurrence and pathologic dtag 
no<is of double primary lung cancers are reineued 
and discussed A rare type of lung cancer salivary 
gland type malignant mixed tumor is given special 
refertnee 

While the discovery on autopsy of double primary 
cancers developing m different organs is no longer so 
rare double primary cancers of the lung are extreme 
ly unusual In particular it is quite rare or difficult in 
a patient already suffenng from one definite lung 
cancer to confirm another primary cancer of the 
same organ before surgery or death One reason may 
be that the physician s attention is largely directed to 
the first cancer causing a second cancer of the same 
organ to be o% erlooked Another reason ma> be that 
the possibility of metastasis of the first cancer cannot 
be completely ruled out despite suspicion of the pres 
ence of the second primary carcinoma 

In the diagnosis of lung cancer cytologic examma 
tion often provides the only information for a defi¬ 
nite diagnosis whether the material is sputa or aspi 
rates taken by chest puncture in very advanced cases 
on account of its minimal nsks and inconvenience for 
the patient * Once the diagnosis of lung cancer has 
been made findings in subsequent cytologic 
examinations contribute more toward indicating the 
antitumor therapeutic response of the patient than to 
drawing attention to the possible presence of a sec 
ond tumor 

The two cases presented below both demonstrated 
on several occasions tivo different t>T^ tumor 
cells in the cytologic examination of sputum and as 
pirates obtained by thoracentesis or mediastinal cen 
Icsis giving a strong suspicion of double cancer of 
the lung the presence of which was proved after¬ 
wards by autopsy 

Case Reports 
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Case I Male 7Z years of Age 
The patient had been told in 1972 at the age of /O 
that he had bronchiectasis because of an i"™*™ 
expectoralton of phlegm Since the end of 1974 he 
had complained of dyspnea and even more sputum 
and x-ray exanunatton of the chest at Ihe ^uigtcal 
umt of Fraternity Memorial Hospital revealed an ab 
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normally dense sliadow in ihe left lung held and an 
enlarged opacity of the left hilus The case v-as diag 
no<5ed as lung cancer with metastasis in the left Vnlai 
lymph nodes and cobalt irradiation therapy was wn 
mediately begun In January 1975 however chest X 
ray revealed an abnormal shadow located a little to 
the mediastinal side of the right lung field fFigu** 
The patient s condition gradually deteriorated and 
he died in March 1975 

Cytologic examinations of sputa were positive for 
malignancy on a total of nine occasions srnall<ell 
carcinoma cells on five occasions adenocarcinoma 
cells on two and large<ell carcinoma cells on two 
The small-cell carcinoma cells were m no instance 
found to coexist vnth any of the other types of tumor 
cells in the sputum 

Gross Ptiflio/ogic findings A tumor was located 
about 3 cm along the mediastinal side of the left mam 
bronchus growing into the bronchial lumen with 
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consequent marked stenosis The neoplastic growth 
extended continuously into the lower lobe bronchus 
causing complete obstruction (Figure 2) Consequent 
ly th** entire lower lobe was collapsed with cylindri 
cal dilatation of the bronchi within this lobe Inas 
much as there were no gross findings of tumor 
growth into the lung parenchyma the radioopaciiy 
noted m the left lower field on the x ray film was con 
sidered to be a shadow of parenchymal collapse 
caused by the carcinoma s growing in the central por 
non The regional metastatic lymph nodes were fused 
into a mass measuring about 4 cm in diameter 
There was another subpleural nodular tumor mass 
of 4 cm in diameter in S« of the right lower lobe 
fFiguie 2>) The pleura of this Tegicm was slightly de 
pressed and the cut surface was grayish white some 
what transparent and shiny with a cartilage like 
firm consistency The tumor was relatively well de 
fined but devoid of encapsulation It was obvious 
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Tv 30 autopsy cases are reported w winch double pri 
niary cancers of the had been strongly or deft 
mtely suspected before death by demonstration of 
two different types of malignant cells in the sputum 
as well as in smears of aspirates from pleural fluid 
and/or mediastinal tumor By exfoliative cytology 
one case was characterized by carcinoma cells of the 
small cell type plus the large-cell and/or adenocarct 
nomfl type the other displayed small cell type and 
squamous cell type malignant celb 

The autopsies definitely revealed in the first case 
an anaplastic carcinoma of the small cell type «i the 
left nJom bronchus and a salivary gland type maftg 


nant mixed tumor m the right lower lobe and m the 

second case an anaplastic carcinoma of the small-cell 
type in the right upper lobe and a squamous-cel! 
carcinoma m the left upper lobe 
The frequence of occurrence and pathologic diag 
nosis of double primary lung cancers are reviewed 
and discussed A rare type of lung cancer <aUiary 
gland type malignant mixed tumor is given special 
reference 

WhJe the discovery on autopsy of double primary 
cancers developing in different organs is no longer so 
rare double primary cancers of the lung are extreme 
ly unusual In particular it is quite rare or difficult m 
a patient already suffering from one definite lung 
cancer to confirm another primary cancer of the 
same organ before surgery or death One reason may 
be that the physician s attention ts largely directed to 
the first cancer causing a second cancer of the same 
organ to be overlooked Another reason may be that 
the possibility of metastasis of the first cancer cannot 
be completely ruled out despite suspiaon of the pres 
ence of the second primary carcinoma 
In the diagnosis of lung cancer cyto/ogic examina¬ 
tion often provides the only infomalion for a defi 
nile diagnosis whether the material is sputa or aspi 
rates taken by chest puncture in \ery advanced cases 
on account of its minimal nsks and meonvemence for 
(he patient • Once the diagnosis of lung cancer has 
been made findings in subsequent cytologic 
examinations contribute more toward indicating the 
antitumor therapeutic response of the patient than to 
drawing attention to the possible presence of a sec¬ 
ond tumor 

The tivo cases presented below both demonstrated 
on several occasions tivo different types of tumor 
cells m the cytologic examination of sputum and as 
pirates obtained by thoracentesis or mediastinal cen 
tesis giving a strong suspicion of double cancer of 
the lung the presence of which was proved after 
warfs by autopsy 
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Case Reports 

Case! Male 72 years of Age 
The patient had been told in 1972 at the age of 70 
that he had bronchiectasis because of an increased 
expectoration of phlegm Since the end of 1974 he 
had complained of dyspnea and even more sputum 
and X ray examination of the chest at the surgical 
unit of Fraternity Memonal Hospital revealed an ab 
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normally dense shadow in ihe left lung field and an 
enlarged opacity of the left hilus The case was diag 
nosed as lung cancer with metastasis m the left hilar 
lymph nodes and cobalt irradiation therapy was im 
mediately begun In January 1975 however chest X 
ray revealed an abnormal shadow located a little to 
the mediastinal side of the nght lung field (Figure 1) 
The patients condition gradually detenorated and 
he died in March 1975 

Cytologic examinations of sputa were positive for 
malignancy on a total of nine occasions smatl<elt 
carcinoma cells on five occasions adenocarcinoma 
cells on two and large<e]l carcinoma cells on two 
The small<cll carcinoma cells were in no instance 
found to coexist with any of the other types of tumor 
cells m the sputum 

Cross Pathologic Findings A tumor was located 
about 3 cm along the mediastinal side of the left mam 
bronchus growing into the bronchial lumen with 
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consequent marked stenosis The neoplastic growth 
extended continuously into the lower lobe bronchus 
causing complete obstruction (Figure 2) Consequent 
ly the entire lower lobe was collapsed withcylindri 
cal dilatation of the bronchi within this lobe Inas 
much as there were no gross findings of tumor 
growth into the lung parenchyma the radioopacity 
noted in the left lower field on the x ray film was con 
sidered to be a shadow of parenchymal collapse 
caused by the carcinoma s growing in the central por 
tion The regional metastatic lymph nodes were fused 
into a mass measuring about 4 cm in diameter 
There was another subpleural nodular tumor mass 
of 4 cm in diameter in S» of the nght lower lobe 
(Figure 3) The pleura of this region was slightly de 
pressed and the cut surface was grayish white some 
what transparent and shiny with a cartilage like 
firm consistency The tumor was relatively well de 
fined but devoid of encapsulation It was obvious 
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Rgure 3 

Case 1 The photograph shows twoslcp-seclionsotanoiherlumor 
inS o/fhenghtlung whichjnclodestheinvohedbronchus B 
(arrow) 


that the central portion of the tumor was continuous 
with the dilated bronchi There was no ewdence of 
metastasis in lymph nodes within the right lung 

Histo/ogic finding Histologicallj the tumor ex¬ 
tending from the left mam bronchus to the left lower 
bronchus was composed of small spindle-shaped cells 
possessing round to ellipsoid nuclei which consisted 
of dense finely granular nucleoplasm (Hgure 4) 
'Hiese cells formed sohd nests m the tumor mass The 
tumor w as diagnosed as small-cell anaplastic carcino¬ 
ma fusifonn<eII t)'pe 

The other tumor located in S* of the right lung 
presented div erse histologic features Most of the tu¬ 
mor had a chondroid structure (Rgure 5) shownng a 
tendency toward necrosis whereas the remaining \^a 



Case 1 (AlHwloJogyoHbPtumOrorjginaimgin 
bronchus shows smaH-cell anaplastic carcinoma 
(B) Higher cnagrufication of Figure 4A 


the left mam 
spindle-c«5t lyp* 
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leavon of tht «ond lumor (Bl Ktl.culine suming cl aft> 
UgfJAe tmaurr ituVts il cl«r Ilur iht lomot nOi cotu.sl of 
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Fipure3 

Case 1 The photograph shows two sfcp-«ect ons of another tumor 
in S« of the right lung which includes the nvolved bronchus B 
(arrow) 


that the central portion of the tumor was continuous 
with the dilated bronchi There was no evidence of 
metastasis m lymph nodes within the right lung 

Htstologic Fitiditigs Histologically the tumor ex 
tending from the left mam bronchus to the left lower 
bronchus was composed of small spindle-shaped cells 
possessing round to ellipsoid nuclei which consisted 
of dense finely granular nucleoplasm (Rgure 4) 
These cells formed solid nests in the tumor mass The 
tumor was diagnosed as small<ell anaplastic carano 
ma fusiform-cell type 

The other tumor located m S* of the nght lung 
presented diverse histologic features Most of the tu 
mor had a chondroid structure (Figure 5) showing a 
tendency toward necrosis whereas the remaining via 



H slology of Ihe t™or or g nalns .ti th. left ~ n 

rnchosshows small-cell ooaplasl ccarcmoma sp ndle-eelltype 

IH ghcr magnificat on of Fgure 4A 



cSl secondlomor (AlCan lage IUstroclnre apr^omnant 

leamreol ihe second lomor (Bl Kel col ne sla n ng of Ihe can 

lage I ke slruclnce makes il clear lhat the lomor eells cons si ol 
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ble portion of the tumor had the following micro 
scopic features Generally a duct lining pattern (Fig 
ures 6 and 7) was seen charactenzed by multiple 
tubular arrangements of discrete cuboidal cells grow 
ing with mutual anastomoses Thetwo<ell thickepi 
thclial elements were fairly charactenstic of this 
structure with the outer cells seeming to be position 
ally similar to myoepithelial cells They extended 
into the edematous matrix (Figure 9) where the cells 
were sporadically interspersed with atypical spindle 
cells thus presenting the microscopic features of 
spmdle-cell sarcoma (Figure 8) The hydropic clear 
cell pattern (Figure 9) principally showed a morpho 
logic resemblance to that of the inner cells of the duct 
lining but was characterized by a markedly dimin 
ished stroma This pattern was prominent m the 
polypoid growths into the bronchial lumen (Figure 
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Tkot 7 

Om -1 secondlumof U ehermagn licalionof j pjrl of Figure 6 
rrveaUdnatypicd) gt4rvi like siructure covemJ by » iwo-<tlMhick 
erilhelium the outer layer of kH ch Mrms lo be m>ocpilhe! al 


9B) The cells in this lesion bore a morphologic simi 
ianty lo those appearing in the sputum and were rec 
ogmzed as adenocarcinoma cells or large anaplastic 
carcinoma cells (Figures 10 and 11 ) Chondroid for 
malion (Figure 5) as descnbed above was observed 
in most of the tumor This chondroid matrix pre- 
wnted morphologic features of transition from the 
hyalinous stroma around the tubular structures (Fig 
tumor nests were demonstrable by silver 
impregnations in the chondroid area (Figure 5B) 
Mucoepidermoid structures (Figure 33 \) were seen in 
the marginal portion of the tumor revealing mor 
phologic features of transition from the tubular struc 
hires w^th squamous metaplasia {Hgurel3B) l\7thin 

very lim ed areas the s roma was conspicuously 
edematous thas appearing as myxoma (Figure IJ) 
However tumo- cells in the^e areas were predoeu 
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Figured 

Case 1 second tumor Leiomj osarcoinalous le^torv 


nantly spindle-shapfd rather than of stellate fonn 
There was no evidence of participation of osteoid or 
striated muscle cells 

As described above the tumor showed a morpho¬ 
logic similarity to a mixed tumor of the salivary 
gland and accordingly was diagnosed as malignant 
mixed tumor sahvary-gland type There was no 
evidence of distant metastasis of this tumor though »i 
showed invasive growth m situ 

Cytchgic findings The cells identified as small-ceH 
type carcinoma were polygonal with relatively dis¬ 
tinct cellular margins They measured from 8pm to 
12pm (mean 9pm) across the greater diameter \ hen 
observed after Papanicolaou staining (Figure 15) 
The nucleus measured from ^m to 12pm (mean 
8pm) across the greater diameter and varied widely in 
profile occasionally showing distinct indentation 
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Casel s«condtumor (AlShMisofbrpepoIvgonatandvacuo- 
laied ct!Ugn>v.ing into the bronchial lumen (B) Higher magn Jica 
non of Figure OA The proliferating cells resemble those seen m ihe 
smear material of sputum as shoivnin Figures 10 and 11 


The nuclear membrane was not thickened the finely 
^anular nucleoplasm was dense and nucleoh uere 
small hut prominent These cells often grouped but 
did not pile up 

The cells classified as adenocarcinoma (Figure IX) 
or large-cell carcinoma (Figure 10) were poorly de¬ 
fined cells measuring 13pm to 34pm (mean 23pm) in 
their greatest dunension and possessed abundant 
cytoplasm which had a maximum diameter of 9pm 
to 17pm (mean 13pm) and was spheroid The cells 
were cither mononuclear or bmuclear with the nu 
cleus located somewhat eccenlncally The nuclear 
margin was smooth and not thickened The nucleo¬ 
plasm ivas finely granular and diaractenstically con 


Volume 2-i 
NumlerJ 
May June 1980 



C*«l Spu'ufntmcjfth w*ac1u t*fo*anothMlyp*oJ«n 
n) i(h Jrttjr^FanJchirdcirrunlby nchrri cubrorv«-u(br 
cylopl rnanJUf>«nuclrt wihcoancchr maiiOii'Jbri^nu 
<lrt I 


Double Primary Lung Cancers 217 



0>el (A>ArfIiiively»malIerceltmthlarge hyperchromalie 
nuc^eii* 

ThfteiiypiMl f*lii Kiih nth vacuolar cyloplasm one shovv* ab 
normal miiotis 


tamed up to sit promment touiid or irregularly 
shaped nucleoli ishich varied in size 

Case 2 Mfl/ 62 Years of Agi 

Six months prior to death the patient was examined 
at the sut^ical unit ol Fraternity Memorial Hospital 
I'ecausc of persistent comnion<old hhe symptoms 
chest X ray films disclosed n marked enlargement of 
the right central shadow (Figure 16) Needle biopsy 
> iclded a diagnosis of small<e11 anaplastic caremo 
ma Chemolherapy produced only temporary »m 
pfoicmcnt and the patient cientually developed 
Nina caia superior syndrome and a right pleural 
effusion 

During he pitahzation cytologic examination of 
sputum reicafed sniall<ell carcinoma cells on two 
occasions and squamous-ctU caranottia cells on two 
iKcasiom m the terminal stage smalUell carcinoma 


cells were also demonstrated in the nght pleural effu 
Sion In retrospect a very vague opacity 2 S cm ir 
diameter was delected on the X ray in the left uppe 
lung field 

Cross Pathologic Finifings The tumor of the ngh 
long was a large greyish solid mass mcasurjnj 
18X13X8 cm situated in the anfenor portion of th 
upper lobe and invading the anterior mediaslmun 
(Figure 17) There was no gross evidence of infiltra 
tion into the large bronchial walls suggesting tha 
the tumor developed pnmanly in a peripheral bron 
chus Malignant growth in the right hilar Ivmpl 
nodes was evident 

/Xnother tumor measuring 2 3X2X1 7 cm wj 
found m the penphcral region of the left lung Si 
(Figure 18) The center of the tumor was necrotic 
forming a canty with an uneven inner surface Th 
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Figure 12 

Casel (nr-reased hyaline stroma trans 

formed into a cartilage like structure 


central part of the tumor showed polypoid growth 
into the bronchial lumen with some infiltration into 
the bronchial wall There was no gross or micro¬ 
scopic evidence of either regional or remote metasta¬ 
sis 

Histologic Findings Histologically the tumor of the 
rifjht lung revealed morphologic features characlens 
tic of oat-cell carcinoma (Figure 19) The tumor of 
the left upper lobe was squamous-cell enremoma 
(Figure 20) with a prominent tendency to keratinize 
serial sectioning did not show any undifferentiated 
lesions within or at the margin of the tumor 

Cytologic Findings The small-cell carcinoma cells 
(Figure 21) found in the cytologic examination of 
Papanicolaou-stained sputum thoracentesis 
aspirates and pleural effusion had small irregular 
spheroid nuclei of 6Hm to 11pm (mean 8pm) in the 



Cas«l snoudlutuor tAiMucMpid^rmoidunicturtsarps^enin 
ihe ppnpheral ar^a of thewcondlutnor (BlAvjuJfnoidpJttem is 
atso i/fuslralfd wilhin ifie mucoeptdemioid structure 


maximum diameter The nuclei contained sporadical 
Iv distributed coarse granules m fiMiy granular nu 
cleopfasm and nucleoli were not prominent Thecy 
toplasm was noticeably narrow with indistinct cell 
borders andsfainedlighfgreen 

The squamous'cell carcinoma cells (Figure 22) 
ranged in the maximum diameter from 13pm to 
40pm The cytoplasm stained intensely with light 
green (Figures 22A and 22B) or with orange G (Figure 
220 and had a distinct margin giving the impression 
of a thick annular nng structure The nuclei of the 
tumor cells had a coarse margin w ifh coarsely gran 
ular or dense nucleoplasm and were situated central 
I\ 

In no instance were these two types of tumor cells 
found m the same specimen 

Piscussion 

Common in the two cases described above was the 
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prcvnccof one exten*»vf]y spread snull-crll anaplas 
tic carcinoma m the lung along with another pulmo 
nar> carcinoma which was relalwely well circum 
scTil'fd in the contralateral lung and entirely different 
from the former histologically The combinations of 
smdl-cell largc<eH type or 

adcnocaranoma type cells as demonstrated in the 
antemortem cytologic examinations coincided with 
the postmortem findings 

Inn f fire fEXmll Pri»muvCancerso^theLwny 
Reports of double primary cancers of the lung dale 
lacl^ to 1924 when Beyrenihar first described a case 
According to the rtsiew of large senes of multiple 
iungcancers theinadcncesxasO 2'' to35'>ol 
ail pulmonary carcinomas These incidences dtifer 
somewhat from the oxerall incidence of 20*c to 
4 O'* for multiple cancers of ether organs ’ How 
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ever it seems probable that Ihe incidence of multiple 
pnmary cancers of the lung would mcrcase with 
more detailed examinations as seen tn the reports of 
Auerbach et al' and Suemasu et al ‘ In lapan there 
ha\e been sporadic reports of double pnmary can 
cent of the lung but no report has dealt xsith many 
cases There hasc been a total of 44 autopsy cases of 
lung cancer in the past decade al Fraternity Mcmonal 
Hospital among which only the two cases in this re 
port were double primary cancers of the lung A total 
of 117autopsy cases of lung cancer hase been exam 
ined at the Department of Pathology Toho Unwer 
sity School of Medicine dunng the past ten years 
and this senes included only one case of double pn 
marv cancers of the lung Thus double cancers of the 
lung accounted for 1 9'c of the cases of lung cancer 
examined at these two institutions dunng the past fen 
years 
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Figure 

Case 2 TTiec/iMtx ray ^ifm shows broacfcrung of 

sbadovi Cesion (arrow) m the left upper (ung Field 


Djflgnosis of Double Primary Cancers of the Lung 
According to recent accounts ^ and von 

Winjwater m I8S3 were the first to propose a drfim 
tion of double cancer a slight modification of which 
was suggested in 1932 by Warren and Gates in any 
case it IS essentia! that the second tumor never be a 
metastasis of the first tumor In attempting a diagno¬ 
sis of a double cancer therefore differences in histo¬ 
logic types between the two tumors would constitute 
one of the most substantial grounds The patholo¬ 
gist should be cautious however in making a hislo 
logic diagnosis of double cancers of the lung mas 
much as lung cancers are chatactenied by diverse 
histologic features One must consider the manner of 
metastasis*® and clinical parameters such as the dia 
panty in doubling time of tumors m cases where 
similar histologic tvpes are encountered 
Because squamous metaplasia and gland like struc¬ 



%at< 17 

C»5« 1 The ditfusely proliferating tumor in ihc nght lung » situ 
atedtn fhtfanirnor portion of the upper lobe and involves the 
mediastinum 


tures are occasionally found even in small-cell ana 
plastic cacemoma the possibility exists that even 
when the second tumor is a squamous<e// carcinoma 
ot an adenocarcinoma it may merely represent an 
accentuation of a particular aspect of the first tumor 
Inhishistologvcstudy of material from 100 surgically 
resected lung cancers Shimosato** reported that a 
single Kvstologic type was noted m nearly 60*^0 of the 
cases studied and that m the majority of tumors 
showing histologic pJeomorphism combinations of 
tvro of the four basic types were evident squamous 
cell carcinoma adenocarcinoma small<ell carcino 
tna and large-cell carcinoma "Hie combinations ivere 
characterized primarily by the inclusion of Jarge-celf 
anopfastic carcmomi He stated further that transi 
tioral forms were usually noted between the respec 
live histologic types m such cases Thus woen malig 
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Figure 2l 

Case 2 Aspiration smear from the mediastinum shows a sheet of 
carcinoroa cells of the small-cell type 


nant cel!s of two or more types are found cytoJogtcal- 
ly and m addition a transitional interrelationship 
cannot be found betueen them it is important to 
postulate that there may exist a plurality of pnmary 
carcinomas corresponding histologically to the re¬ 
spective ly pes of malignant cells 

MofigiiflJi/ Mixed TwnorsofthcLwig 
In the WHO classification of lung tumors* mixed 
tumors are classified m the category mixed tumor 
and carcinosarcomas 

The mixed tumor of the salivary gland type is clas 
sified in the same category The two cases reported 
by Dayne et aJ* and the one described by Davis* fall 
in this category exactly but histologically they pre 
sented morphologic characteristics that should be re 
garded as benign In Japan one case* of malignant 



Figure 22 

Cise2 Cells seen in the smear maten^ls of sputum IA and B) 
Cells characlerued by laminated c> loplasm (O A d> skeraiolic 
cell 


mixed tumor of the sa/ivary-gland type has been il 
lustrated m the At/ns of Lung Cancer two cases’ ’ 
m the y^tfat of Exfohatn c Cytology of Rare Cases 
one case has been reported m detail by Ushijima ** 
The second tumor in the first case in this report 
seems to fall into this category although the question 
of whether u was initially a benign grouth which 
changed aftenvards into a malignant form or 
whether it grew malignant from the beginning is un 
known While the mixed tumors in the four cases pre 
viously reported in this country and the one de 
scribed above ha\ e no benign aspect all other cases 
reported in the literature were of a benign form This 
indicates that there may exist both a benign and a 
malignant form of mixed tumor of the salivary-gland 
type 
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CyJoIo?ic DifcrrniHflfiori 0 / the Histologic Typing of 
Lung Cancers 

The discovery of tumor cells of two or more different 
types in the sputum may not seem unusual when one 
thinks of the characteristic diversity of microscopic 
features of lung cancers From the observations of 
Shimosato however the appearance of tumor cells 
of different types in either the sputum or other speci 
mens of the lung could be interpreted as representing 
the possible presence of a plurality of tumors corres 
ponding to the respective malignant cell types found 
in the cytologic examination * and thus the impor 
tance of searching for a second tumor should be 
stressed Attention should also be directed to the sig 
nificance of repeated cytologic examination of the 
sputum from (he viewpoint of detecting double 
primary lung cancers Con lanl survey of specimens 
obtained (tom a patient in routine screenmf may lead 
to the discos cry of such cases 
However it would be extremely difficult if not 
impossible to diagnose such intricate histologic fea 
tures as m the second tumor in case 1 of this report 
m which cells found in the sputum corresponding to 
the malignant mixed tumor were diagnosed cyto 
loi ically as large<cll type or adenocarcinoma type 
This may be inevitable insofar as the materials with 
which clinical cytology deals hardly permit a fully 
satisfactory structural differentiation 
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Needle Biopsy 
Diagnosis of Solitary 
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Lung 
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Solitary amyloid nodule of the lung is an unusual 
form of localized amyloidosis which is rarely diag¬ 
nosed prior to surgical resection This report de¬ 
scribes a case of solitary amyloid nodule of the lung 
which was suggested prospectively on the imUal nee¬ 
dle biopsy The histologic anrf cvtohgic features of 
the lesion appear to be characteristic and may dlloio a 
, definitive diagnosis to be made onneedlebxopsy The 
\ diffirTential diagnosis from necrotic fumor and med 
/ ullary carcinoma is described 

The subsequently resei-ted nodule was sfudied by 
both electron microscopy and immunofluorescent 
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techniques Immunofluorescent stmmtig fmkd to 
corftnn an origin of the lesion from a single done of 
plasma cells ' 

Needie biopsy and hne needle aspiration have been 
utilized to detect amyloid m the kidney s>'notia] 
fluid ^sp/een skm" and bone marrow’m general 
tzed atnyfoidosis and the thyroid in medullarv cbto 
noma’® and the lung m nodular amyloidosis In 
these cases the diagnosis was made by Congo red 
stammg with positive green birefnngence of the aspi¬ 
rated and biopsied material There IS no reference in 
these cases, nor m standard textbooks of cytology 
to the diagnosis of amyloid in rouime cytologic prep- 
aiafrons 

So/ifary amyfoid nodule of the lung is a rare form 
of focafizedamyfoidosis In the cases of solitary’* and 
muftiple’ amyloid nodules of the lung in whidi nee¬ 
dle biopsy had been attempted the diagnosis was 
made only retrospectively following exasion of the 
lesion 

This paper reports a case of solitary pulrnonaty 
amy loid nodule in which the diagnosis w as suggested 
on the initial needle biopsy which was studied both 
histologically and cy tologically Histologic immu¬ 
nofluorescent and electron microscopic studies weie 
performed subsequently on the resected specimen 

Case Report 

The patient was a 64 year-old woman w ith a set era! 
day history of nausea and vomiting She had suffered 
from nondefomung arthntis for ten y ears it mitially 
had been believed to be seronegative rheumatoid 
arthntis Other symptoms included skin rash upon 
sw exposure Raynaud s phenomenon and inlis In 
the pas» she had been treated with a \ anety of medi¬ 
cations includu^ methotrexate nitrogen mustard 
and TiOT&texoidal antuftflammaiory agents she was 
taking prednisone 30 mg q d at the time of admis 
sion Recent laboratory studies included a positive 
antinuclear antibody test (11 000 ) positive anti 
DMA. anbbody tilers (Z 40) and a positive kE cell 
prep On serum Immunoelectrophoresis there was a 
polyclonal increase in IgG and IgA Chi the basis of 
these studies the cUmcal diagncwis was changed to 
syrtemic lupus erythematosus There was no evi 
dence of multiple my eloma or Bence lories protein 
una Renal function tests were normal 
On physical exam the patient was lethargic and ill 
appearing with a temperature of 37 6 C blood pres 
sure of 140/80 mm Hg pulse of 100 per minute and 
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"Alln admission the patient develop^ a nght plm 

ral effusion On thoracentesis 200 cc o( dear yellow 

stenle fluid was removed After drainage of the effu 
Sion a noncalcilied poorly delimited 2^ com le 
„on was noted radiographically in the n^t lower 
lobe By tomography the nodule was situated withm 
the lung parenchyma Needle biopsy was perform^ 
with an 18 -gauge Lee biopsy nerfle Tissu' "as ob 
tamed lor routine histology and salme washings of 
the nodule and nosings of the needle and synnge 
were also submiUed for cytologic examination 

Tbe patient subsequently underwent thoracotomy 
and resection of the nodule No other parenchymal 
or pleural disease was seen at the time of surgery 
The patient has had no recurrence of the lesion over a 
three month follow up period 


Needle Biopsy 

In the needle biopsy stained with hematoxylin and 
eosin were fragments of eosinophilic 
amorphous material in a background of red cells and 
basophilic granular debns Mature bore spicules 
were present some of which were Intimately assw 
alcd with the eosinophilic fragments (Figure lA) The 
fragments were stained metachromalically vnth crys 
tal violet and gave a green birefringence under pola 
rized light with Congo red staining The predominant 
cellular elements were mononuclear cells with pyk 
none nuclei Lymphocytes macrophages plasma 
cells and occasional polymorphonuclear leukoc>te5 
were also present 


Cytology 

The cytocentnluged cytology speamen stained with 
EA65 contained numerous axy green to dark blue 
acellular fragments In a bloody background (Figure 
IB) The fragments measured from 6 Sim to SOC^im 
with most in the range of 7CVm to The> vaned 
in shape from sharply angulated to scalloped Some 
had central eosinophilia and prominent fissures (Fig 
ure iC) Follow mg excision of the nodule the cytolo 
g) smear was decolorized and restamed with Congo 
red and crystal \iolet both of ishich were positwe 
(or amyloid 


Rciecfcif eamcn 

* The resected specimen was an ill-dcfined jtHow 
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(A1 b cpy '‘O’ •n'yio ^ nodule To the nxht o( cen 

lerl acalcifieJl<>nyspajle surrounded by mull pie IrreyuUf 

traxmenls of amylo d (arrow) A slender frirrenl of dense tolla* 
enoustonneciivel sue I seen in the n*hl lower comer The ba<V 
lxoundhgi»nul»r*ndheTnofThjjti«(hemJio ytm and eosin on*i 
lulmapuficat on X ItO) (B)CyloIopc smear of washings from 
sol tary nodule There are multiple irrefuUr dense acelluUr 
fraRTien s snth a hemorthanic sparsely ceUularbaclxTOund 
(EAsS onsmal mayruf ica ion x 100) (C) Deta led view of an 
amyloid frayrient seen In ihecytolojnc smear It has a wa y seal 
tfwedeonfipiritK'nvnih a prorunent central fissure (EA65 onp 
nalrsapi-fxation X 250) 
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brown, firm gntty, subpleural nodule measuring 1 S 
cm in diameter The surrounding lung parenchyma 
was grossly unremarkable Microscopically the 
poorly circumscribed mass was composed of conflu¬ 
ent amorphous eosinophilic nodules separated by 
focally ossified fibrous septa %vith dense clusters of 
lymphocytes and plasma cells and occasional multi- 
nucleated giant cells (Figure 2) The eosinophilic ma- 
lenai extended into adjacent alveolar septa and sur¬ 
rounding blood vessels Congo red and crystal violet 
stains w ere positive for amyloid 
On electron microscopy the acellular matenal con¬ 
sisted of an irregularly woven fibnllar meshwork 
The fibrils had a finely beaded appearance and 
measured approximately 80 A m diameter 
Immunofluorescent staining with anti-lgG IgA 
IgM C 3 and gamma globulin demonstrated bnght 
green fluorescence of the amyloid and cytoplasmic 
staining of plasma cells with IgG Type-specific stain¬ 
ing with antisera for lambda and kappa light chains 
demonstrated both types within the amyloid and 
plasma cells 



cupjeuuy --— . , M 

connective tissue bone spicules lymphocytes and plasma cells 
The amyloid extends into the adjacent alveolar septa and is asso 
aafed wth a chronic interstitial pneumonitis (hematoxylin and 


eosm onginal magniiication X 100) 


Discussion 

Qinically patients tvith solitary amyloid nodule of 
the lung are usually over 50 years old and wthout 
assoaatedillnesses * There is no sex predilection Pa 
tienls are either asymptomatic or have nonspecific 
respiratory complaints Often the lesion is discovered 
incidentally on routine chest radiographs it is usual 
ly subpleural and may occur in any lobe There is no 
assoaation with concomitant or subsequent multiple 
myeloma or generalized amyloidosis In the two 
cases With prolonged foUow-up one patient was fol 
lowed six years without recurrence^ while in the 
other the lesion recurred after nine > ears «The etiolo 
gy IS unknown but it may be the result of immuno 
globulin secretion by a focal abnormal clone of plas 
ma cells 

In all previously reported cases the diagnosis has 
been made following resection of the nodule which 
has a characteristic pattern similar to this case The 
previously reported experience with needle biopsy is 
limited to two cases in one the biopsy of a solitary 
amyloid nodule was initially interpreted as necrotic 
material “ in the other needle biopsy was milially 
interpreted as atypical epithelial cells suggestive of 
squamous cell carcinoma * Only after open lung re¬ 
section was the needle biopsy m the latter case re 
stained with Congo red demonstrating the amyloid 
composition of the eosinophilic fragments Bone 
spicules were not present m cither of these needle 
biopsies although bone was present in four of the re 
ported cases of solitary amyloid nodule 
In this case the amorphous material in the EA65- 
slained cytology smears was morphologically similar 
to the amyloid fragments m the needle biopsy In 
both preparations the acellular matenal had a waxy 
scalloped appearance with rough angulations and 
occasional fissures Destainmg the cytology smear 
and restaining with Congo red showed green birefnn 
gence under polarized light further substantiating 
that the matenal was amyloid 
The amyloid stained with EA6S could be distin 
guished from certain other acellular matenal which 
might be observed in a fme needle pulmonary aspi 
rale Pulmonary corpora amylacae which may stam 
positively with Congo red are generally pale red to 
bluish red and have a uniform round to oval waxy 
appearance ** Psammoma bodies are red have a 
laminated scalloped appearance and are usually 
assoaated with cytologically malignant cells ” Bron 
chial mucus may have the same tmctonal properties 
as amyloid but is usually less dense and more stringy 
and may be more abundant 
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Although the appearance of amyloid m Papamco 
la ou'Stained preparations is not described m the stan 
dard references of cytology an amorphous matenal 
similar in morphology and tinctorial properties to the 
matenal in this case is sometimes noted m joint aspi 
rates from patients with rheumatoid arthntis ** Blu 
ish amorphous masses are also seen occasionally m 
cervical scrapings from normal women The 
cytologic features of the amorphous matenal in this 
case cannot therefore be considered specific for 
amyloid In the proper clinical setting however this 
cytologic appearance can be highly suggestive and 
prompt further studies 

The electron microscopic studies in this case were 
diagnostic of amyloid and resembled the findings in 
one other case of nodular pulmonary amyloidosis ’* 
The immunofluorescenl studies failed to confirm the 
speculations that the solitary amyloid nodule is de 
nved from light chains secreted by a monoclonal 
proliferation of plasma cells The positive 
immunofluorescence of the amyloid wuh anti IgG 
does not moreover imply an immunologic ongm 
This type of staining may represent absorption of 
immunoglobulins to the amyloid meshworh * 

On the basis of this expenence it seems that amy 
loid nodule of the lung may be diagnosed by needle 
biopsy more frequently m the future Recognition of 
this fact may permit some patients to be spared 
thoracotomy However amyloid can be a compo 
nent of primary lung neoplasms * Another possibility 
in the differential diagnosis is metastatic ongm from 
medullary carcinoma of the thyroid or metastatic 
islet cell tumor although these are often functioning 
neoplasms and usually have detectable pnmanes by 
the time they have metastasized to the lung Al 
though these lesions should contain neoplastic cells 
It is theoretically possible that they might be missed 
due to sampling error In those patients who can to! 
eratelhoracolom) therefore it might be best to rule 
out malignancy by resecting the entire lesion Expen 
ence with needle biopsy of such neoplastic lesions » 
necessary before a claim can be made that solitary 
amyloid nodule of the lung can be diagnosed un 
equtv ocally by needle biopsy 
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brown firm gritty subpleural nodule measuring 1 5 
cm in diameter The surrounding lung parenchyma 
was grossly unremarkable Microscopically the 
poorly circumscnbed mass was composed of conflu 
ent amorphous eosinophilic nodules separated by 
focally ossified fibrous septa with dense clusters of 
lymphocytes and plasma cells and occasional multi” 
nucleated giant cells (Figure 2) The eosinophilic ma¬ 
terial extended into adjacent alveolar septa and sur¬ 
rounding blood vessels Congo red and crystal violet 
stains were positive for amyloid 

On electron microscopy the acellular material con¬ 
sisted of an irregularly woven fibnllar meshwork 
The fibrils had a finely beaded appearance and 
measured approximately 80 A m diameter 
Immunofluorescent staining with anti IgG IgA 
IgM C 3 and gamma globulin demonstrated bnght 
green fluorescence of the amyloid and cytoplasmic 
staining of plasma cells with IgG Type-specific stain¬ 
ing With antisera for lambda and kappa light chains 
demonstrated both types within the amyloid and 
plasma cells 



Solitary amyloid nodule of the lung The left half of the field « oc 
wpied by a poorly delimiled nodule consisting of amyloid fibrous 
connective tissue bone spicules lymphocytes and plasma cells 
rhe amyloid extends into fhead;acenl alveolar septa and is asso 
aated with a chrome interstitial pneumonitis (hematoxylin and 
eosin original magnification X 100) 


Discussion 

Clinically patients with solitary amyloid nodule of 
the lung are usually over SO years old and without 
associated illnesses * There is no sex predilection Pa 
lients are either asymptomatic or have nonspecific 
respiratory complaints Often the lesion is discovered 
incidentally on routine chest radiographs it is usual 
ly subpleural and may occur in any lobe There is no 
assoaation with concomitant or subsequent multiple 
myeloma or generalized amyloidosis In the hvo 
cases With prolonged follow up one patient was fol 
lowed SIX years ivithoul recurrence^ while in the 
other the lesion recurred after nine years * The cliob 
gy IS unknown but it may be the result of immimo 
globulin secretion by a focal abnormal clone of plas 
ma cells “ 

In al! previously reported cases the diagnosis has 
been made following resection of the nodule which 
has a charactenstic pattern similar to this case The 
previously reported experience with needle biopQi is 
limited to two cases in one the biopsy of a solitary 
amyloid nodule was initially interpreted as necrotic 
material'^ in the other needle biopsy was initially 
interpreted as atypical epithelial cells suggestive of 
squamous cell carcinoma * Only after open lung re 
section was the needle biopsy m the latter case re 
stained with Congo red demonstrating the amyloid 
composition of the eosinophilic fragments Bone 
spicules were not present m cither of these needle 
biopsies although bone was present in four of the re 
ported cases of solitary amyloid nodule 
In this case the amorphous matenal m the EA65- 
stained cytology smears was morphologically similar 
lo the amyloid fragments in the needle biopsy In 
both preparations the acellular material had a waxy 
scalloped appearance with rough angulations and 
occasional fissures Deslaining the cytology smear 
and restaining with Congo red showed green birefnn 
gence under polarized light further substantiating 
that the matenal was amyloid 
The amyloid stained with EA6S could be distin 
guished from certain other acellular matenal which 
might be observed in a fine needle pulmonary aspi¬ 
rate Pulmonary corpora amylacae which may stain 
positively with Congo red are generally pale red to 
bluish red and have a uniform round to oval waxy 
appearance “ Psammoma bodies are red have a 
lammated scalloped appearance and are usually 
assoaated with cytologically malignant cells ” Bron 
chial mucus may have the same tmctonal properties 
as amyloid but is usually less dense and more stnngy 
and may be more abundant 
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Although the appearance of amyloid in Papanico 
)aou-stained preparations is not descnbed in the stan 
dard references of cytology an amorphous material 
similar in morphology and imctonal properties to the 
matenal in this case is sometimes noted In joint aspi 
rales from patients with rheumatoid arthritis ** Blu 
ish amorphous masses are also seen occasionally in 
cervical scrapings from norma! women The 
cytologic features of the amorphous matenal m this 
case cannot therefore be considered specific fof 
amyloid In the proper clinical setting however this 
cytologic appearance can be highly suggestive and 
prompt further studies 

The electron microscopic studies in this case were 
diagnostic of amyloid and resembled the findings in 
one other case of nodular pulmonary amvloidosis *’ 
The immunofluorescent studies failed to cotdirm the 
speculations that the solitary amyloid nodule is de 
rived from light chains seacted by a monoclonal 
proliferation of plasma cells The positive 
immunofluorescence of the amyloid with anti IgO 
docs not moreover imply an immunologic ongm 
This type of staining may represent absorption of 
immunoglobulins to the amyloid meshwork ’ 

On the basis of this experience it seems that amy 
loid nodule of the lung may be diagnosed by needle 
biopsy more frequently in the future Rccogniljon of 
this fact may permit some patients to be spared 
thoracotomy However amyloid can be a eompo 
ncnt of primary lung neoplasms Another possibilitv 
in the differential diagnosis is metastatic ongm frofO 
medullary carcinoma of the thyroid or metastatic 
islet cell tumor although these are often functioning 
neoplasms and usually have delectable pnmanes by 
the time they base metastasued to the lung Al 
though these lesions should contain neoplastic cells 
It IS theoretically possible that they might be missed 
due to sampling error In those patients who can tol 
eraie thoracotomy therefore it might be best to rule 
out malignancy by resecting the entire lesion Expert 
ence with needle biopsy of such neoplastic lesions »s 
necessary before a claim can be made that solitary 
am>toid nodule of the lung can be diagnosed un 
tqun ocally by needle biopsy 
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Report IS made of a case of tnaligaanl histiocytosis 
(MH) JM which abdominal effusion and recurrent 
meningeal symptoms due to tumor cell mfiUration 
appeared The diagnosis of malignant histiocytosis 
was made by histologic examination of biopsy ma 
tenals from the right suhmandtbtdar mass Thespeci 
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mens from the ascites and the liquor from a lumbar 

puncture showed three types of cells normal-appcar 
mghistiocyUs large atypical histiocytic cells and bi 
andmultmucleated cdb Phagocytosis was observed 
tn the normal-appearing histiocytes and the large 
atypical cells similar findings were observed m the 
specimens from marrow The autopsy findings 
showed a systemic diffuse nontwnorous prohfera 
tion of morphologically atypical histiocytes 
Although ascites or met ingeal symptoms caused by 
of neoplastic histiocytes are ertremely 
rart. the possibility of MH should be considered in 
diagnosing conditions such as observed m this case 

Malignant histiocytosis (MH) is a neoplastic proli/er 
aUon of morphologically atypical histiocytes “ In 
1939 Scott and Robb-Smith’* introduced the term 
liistiocyiic medullary reticulosis (HMR) and de¬ 
fined the condition as a progressive cellular hyper¬ 
plasia of the hemopoietic and lymiphalic tissue Later 
Marshall claimed that HMR was a neoplastic dis 
ease '“In 1966 Rappaportintroducedtheterm "MH 
for the condition characterized by a systemic pro 
gressive invasive proliferation of moiphologically 
atypical histiocytes “ We present here a case of MH 
with ascites and meningeal mv olv ement 

Case Report 

A 14 year-old girl in good health until the present 
illness suffered from cough and fever beginning 24 
January 1976 and was hospitalized on 8 February 
1978 On admission superficial lymphadenopathy 
was not noticed except for the nght submandibular 
mass which was about the size of a thumb There 
was no hepatosplenomegaly Laboratory data 
showed slightly hypochromic anemia and a WBC of 
4 600/cu mm vsith a differential of 12*<> bands 54‘« 
neutrophils 1*0 eosinophils b'o monocytes and 
27*0 lymphocytes A bone marrow aspirate showed 
hypocellularify but no atypical cells Platelets were 
not decreased Repeated bone marrow punctures re 
vealed a few atypical histiocytic cells Although sev 
eral antibiotics were administered abdominal disten 
tion began to develop Abdominal puncture yielded 
an effusion in which atypical cells were intermingled 
with normal appearing histiocytes Biopsy findings 
from the submandibular mass revealed a diffuse 
nontumorous proliferation of atypical histiocytic 
cells The histologic diagnosis of MH was made on 3 
March J976 and chemotherapy (VEMP) was begun 
the next day 

The patients temperature returned to normal and 
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the ascites disappeared completely by four days after 
the onset of V^IP therapy On 1 Apnl 1978 the pa 
tient began to complain of headaches A turbid 
liquor obtained by lumbar puncture contained many 
atypical histiocytic cells The meningeal infiltration 
by atypical histiocytic cells recurred three times dur 
mg her course and each lime was cleared by several 
inlrameningeal injections of methotrexate (10 to 20 
mg) The patient died of massive gastrointestinal 
bleeding due to hemorrhagic diathesis on 22 October 
1978 

Cytologic Fnidingf 

Except for the high content of lymphocytes in the as 
cites cytologic findings of proliferating cells in the 
ascites and liquor were almost identical The prolif 
erating cells did not form cohesive masses Three 
types of cells were observed normal appearing 
histiocytes large atypical cells with various degrees 
of light*frccn staining in the cytoplasm and bi or 
muUmutlcated cells In the relatively abundant it 
regularly shaped cytoplasm small vacuoles were fre 
quently observed The large atypical cells had round 
or irregularly shapied nuclei varying m sue with 
clear nuclear membranes and one or more large 
irregularly shaped nucleoli The nuclear chromatin 
was increased in amount distnbuted uneienty and 
showed reticular or small vesicular patterns (Figure 
1) Di or mullinucicated cells with strong lighe>green 
staining in the cytoplasm resembled Reed Sternberg 
cells Mitotic figures were observed frequently Both 
the normal appeanng histiocytes and the large atypi 
cal cells showed phagocytosis (Rgure 2) In Wnght 
Giemsa-stained marrow films the large atypical 
cells shovsed active phagocytosis (Figure 3) 

Bio; 

A piece of the nght submandibular mass consisting 
of part of a lymph node with the surrounding con 
nccliie tissue was obtained by a surgical procedure 
The peripheral sinus was partially presen cd but the 
lymphatic stroma was permeated by neoplastic 
appearmj, large histiocytic cells The capsular and 
peneapsular connects c tissue had been largely re 
placed by fibrous tissue In the ly-mphatic stronu 
tumor celts were mixed with lymphocytes and 
plasma cells and the figure was not monomorphic 
(Figure 4) The same three types of proliferating cells 
identified by cytology were obsened Many cells 
P^sessed \acuoIes in their cytoplasm (Rgure 5) The 
atypical histiocytes showed a lack of cohesjveness 
I ha>.ocy lie and mitotic figures were yldom seen 
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Figure 4 


Low poiver\iew, of |jniphnodesHav.>t\8infi!trahoooflujnorctJh 
in the lymphoid stroma and capsule Sinus i> preserved Lympho 
cyles and plasma cells are mixri with tumor cells and the figure is 
not monomorphic (hemalovyl n and eosin X 40) 
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Figures 

High power view of lympho d stroma composed of normal 
appearing hisHoc>tes (small arrow) large atypical cells (double 
arrow) and binuclea ted cells (large arrow) Intracytoplasmicvacu 
oles are observed (hemafoxyl n and eosin X 1 000 ) 


Autopsy Fureiiiiss 

Gross examination showed hemorrhagic diathesis as 
a prominent feature but jaundice was not observed 
There was a hard slightly elevated area 5X6 cm m 
size in the right inguinal region The degree of lym 
phadenopathy was slight The hver and spleen were 
enlarged weighing 2 660 and 380 gm respectively 
Gross tumor nodule formation was not observed 
Bone marrows showed diminution of red color The 
central nervous system was not examined 
Microscopically atypical histiocytic cells were 


found infiltrating the lymph nodes Iner spleen je 
junum thymus and bone marrows In the IjTnph 
nodes normal ardiitecturc was obscured by massive 
fibrosis in which a few histiocytic cells were ob 
served In the spleen histiocytic cells proliferated 
pnmanly m the red pulp this cell proliferation par 
tiaWy or completely obliterated the white pulp The 
three ty^jes of proliferating cells were observed as m 
the biopsy findings and ery throphagocytosis was 
observed In the liver histiocytic cells had infiltrated 
mainly the portal region but the infiltration was 
minimal TTie greater part of the hepatomegaly was 
caused by foxic injury due to diemolherspeuttc 
agents Bone marrows were hypocellular with 
diffuse proliferation of histiocytic cells Erylhro 
phagocytosis was a prominent feature in the bone 
marrows 

Discussion 

MH IS a neoplastic systemic proliferation of 
morphologically atypical histiocytes The same 
condition has been reported under a variety of terms 
including aleul.emic reticulosis histiocytic reticulo 
SIS malignant leukemic retieuJohistiocylosis malig 
nant reticulosis and histiocytic leukemia Many re 
ports appear in the world literature under the terms 
HMR and MH »* » » i»The relationship of MH and 
HMR has been disputed but it is now generally 
agreed that MH and HMR should be regarded as 
synonymous * * We did not locate a prevnously re 
ported case of MH with neoplastic-appeanng histio 
cytic cells in asales or liquor 
The diagnosis of MH is usually based on histologic 
findings of biopsy or in many cases autopsy mafen 
als The diagnostic v alue of marrow examination has 
been reported * 

The presence of the three types of proliferating 
cells described above and their phagocytic activity 
are characteristic features m the cytologic diagnosis 
of MH MH can be distinguished cytologically from 
malignant lymphoma (histiocytic type) by the ranty 
of these features in the latter ” 

Although as desenbed above ascites or meningeal 
symptoms caused by infiltration of neoplastic histio 
cytes may be extremely rare MH should be consid 
ered in dealing with a condition with a fever of un 
known etiology no evident tumorous lesion and lab 
oratory data similar to those reported here 
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A mutant of the uniformly lethal L5178Y lymphoma 
called the L5178Y/Manitoba (L5178Y/M) was re 
jected after subcutaneous challenge jn syngeneic 
DBA/2 mice Karyotypic analysis revealed that the 
parent L5178Y lymphoma had four chromosome 
markers with the mutant L5178Y/M sharing oiu. of 
them as well as possessing two distinguishing mar 
kers One diploid and two hypotetraploid clones 


were isolated from tJieL5178Y/M they contamcdall 
the marker chromosomes and were also rejected by 
the syngeneic host In arfdtiion to ilje shared chroma 
some markers the LsmY/M possessed antigens m 
common with the parent L5178Y DBA/2 mice made 
immune to the mufanf by subcutaneous iinmunua 
tion were able to slow the growth of the parent tumor 
but not the unrelated P 815 X2 mastocytoma 

Cytogenetic analysis of tumors has revealed major 
chromosomal abnormalities appeanng during the 
primary events in neoplastic disease and has identi 
fied karyotypic changes associated with the malig 
nant evolution of tumors »«” » » In recent years 
both immunoresistant and immunogenic mutant sub 
lines of tumors have been identified and this altered 
relationship with the syngeneic host has been corre 
laled with changes in the expression of membrane 
antigens * * * Jn addition Friburg’^ has described the 
loss of chromosomal markers associated with the ap 
pearance of an immunoresistant tumor mutant which 
was capable of being transplanted across a histoeom 
patibility barrier 

In the present study we examined a spontaneous 
immunogenic mutant of the L5178V lymphoma 
called the L5178V/Manitoba (LS178Y/Mi which is 
uniformly rejected when inoculated subcutaneously 
in the syngeneic DBA/2 host We demonstrated in 
the experiments described below that this mutant 
bears both chromosomal and antigenic markers in 
common with its parent line as well as having ac 
quired new distinguishing chromosomal markers 


Materials and Methods 
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Animals 

Four week-old to ten week-old inbred male or female 
mice of DBA/2 strain (Jackson Laboratories Bar 
Harbor Maine) were used throughout the study 

Tumor Lines 
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The L5178Y lymphoma used in this study was 
obtained from Dr G A Fischer Yale University 
This lymphoma arose as a spontaneous neoplasm m 
an aged DBA/2 mouse in 1952“ and was later 
adapted for growth in tissue culture * A mutant de 
nved from this line (L5178Y/M) was obtained from 
Dr R Noble Umversity of British Columbia but 
also originated in the laboratory of Dr Fischer The 
mutant line was first recognized m this laboratory in 
1967 by Its low virulence as measured by host sur 
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vjval The lumor has been kep{ m liquid nUroRen 
and the slock is replenished c\ ery one to tv. o years 

In Vitro Ctiliiires 

Tumors were cultured in Fischers medium which 
wassupplemcnledv.ilhlO% fetal calf scrum pemcil 
hn and streptomycin (FFCS) The LS17SY was cul 
torpd at 2X10* per miHihler in SO ml of FFCS 
medium and mcubaled at 37 C in sealed 250-ml 
flasks The tumor line s%as transferred into new 
medium every 48 hours to maintain the cells in a lop 
anihmiCRroiMh rale It was necessary to transfer the 
L5170Y/M and its clones at the higher concentration 
o5 7 5X10 to 10’ per milliliter to maintain an opti 
mum growth rate 

Tumor Clfiniri^ 

Cloning was accomplished using a modification of 
the method of Chu and Fischer ‘ Ten cells of the 
1-.178Y/M line were seeded into 0 24*« Agar Noble 
(Difco Laboratories Detroit Michigan) and cultured 
for ten da>s Isolated clones were chosen near the 
agar surface and extracted with a needle The cells 
were then tniected into tissue culture medium and 
after scsen to ten days growth the tumor cells were 
Iroren and stored at -70 C The tumor clones were 
msinlamcd m culture and restarted from frozen stock 
cscry six to eight weeks The three clones of the 
L5178Y/M utilized in this study-L5l78Y/M 1 
LSl''8Y M 2 and L5178Y/M 5—were recloned from 
the original isolzios to ensure homogeneity 

Chromostimal Ariaivsis 

Colccmid was added lo the tumor cell cultures to 
produce a final concentration of 0 OVR^ml of 
medium Three hours later the cells svere harvested 
following h>polonic treatment and fixed m ethanol 
acetic acid (3 1) fixative as described previously ' 
Conventional air-dncd preparations were used for 
chromosome and>sis A minimum of 300 cells was 
examined tor each tumor Ime 

Timt TCrou fJi Kaf-s 

Tumor cells were infected in a 0 1 ml volume in ihf 
shavTd lower midback of six week-old lo ten week 
old mice Tumor growth rales were determined mac 
roscopicall) with Vernier calipers measuring Iwo 
diameters ol the tumor at nght angles and the area 
of the tumor was expressed as the product of these 
two mcisurements The mean and standard error of 
the mean were calculated for groups of five lo ten 
mice 
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Results 

Chromosotnal Analysis of file Tumor Lutes 
The karyotypic analysis of the L5178Y parent tumor 
line revealed that 46*^ of the cells had 41 chromo 
somes as compared to the normal mouse diploid 
chromosome complement of 40 (Figure 1) A small 
percentage of tetraploid cells was also identified In 
comparison dS'ii of the cells of the mutant 
LS178Y/M had 39 chromosomes Of the three clones 
isolated from the L5178Y/M clone 1 was diploid 
with 42*0 of Its cells containing 40 chromosomes 
while clones 2 and 5 were hypotctraploid 

The LSITBY had four marker chromosomes with 
the morphology of each as follows (Figure 2) num 
ber VchrorwssomewiswiCtacervUvc p.uwberZv<asan. 
acrocentnc chromosome with a distinguishable sec 
ondary constriction number 3 was an acrocentric 
chromosome most probably with an extended short 
arm and number 4 was the smallest acrocentric 
chromosome Both the LS178Y/M and the 
L5178Y/M clone 1 had three similar marker chromo 
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TumorCroioih trt S}/ngeuctc DBA''2Micc Recewwg 
theLSmr L5178Y/M and Its Clones 
Examination oJ the growth rales of the parent and 
mutant tumor clones also repealed unusual differ 
ences m the retection patterns DBA/2 mice were 
chaffenged by subcutaneous inoculation in the 
shaved mjddorsal area uith 10’ viable tumor cells of 
the parent LSJ7SV line or the L5178Y/M and its 
clones 1 2 and 5 The parent L5l78y greu conlinu 
ously and was uniformly lethal to the host All the 
LS178Y/M line> produced measurable tumors b> da\ 
5 reached a maximum size between days 7 and 11 
and were completely rejected by day lo (Figure 3) 
The L5178V/M done 1 grew more rapidly than all 
the other lints including the parent L5I78Y achiev 
inga maximum size which was four limes that of the 
other L5178Y/M clones before rejection occurred 
Mice which were made immunodeficicnt by adult 
thymectomy lethal irradiation (900 rads) and bone 
rnarrow reconstitution were unable to reject the mu 
tant tumor (unpublished data) 
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-?£%:rMXc=re“n::^i:r 2 

common .o all the lines described here including 
the parent L5178T 
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In Vilro Groirl/i Rufcs 
TVie )') nJfO growV^^ ra^n d{ Ihe L5176V 
and ils clones were studied over a penod of four 
weeks Tumor cells were taken from frozen slock and 
established in culture for two weeks untd Iheir 
growth was constant and exponential then the 
growth rales were calculated by the extrapolation 
method' over the following two week period All of 
the mutant tumor lines had a much slower growth 
rale than the parent L5178Y (Figure 4) A doubling 
lime (dtl of 12 hours was observed for the L5178Y 
while the LS17&Y/M had a dt of 20 hours 
LS178\ /M 5 was the slowest growing of the clones 
(dl •" 26 hours) and clone 1 the fastest (dt ■■ 19hrs) 

hiiiitiirtolo^tc Cross Reoctiiitv Befu’ceii ()ieL5l78Y 
and L5178Y/M 

The specificity of the reieclion of the L517flY/M was 
assessed by immunizing DBA/2 mice with SXlO* 
mutant tumor cells and then challenging at the same 
site with the parent L5178Y line or two other DBA/2 
tumors the P 815 X2 mastocytoma and the SL2 lym 
phoma Each was iniecicd subcutaneously with a 10 
cell inoculum 14 dais after the LS178Y/M immumza 
lion and the growth and mortality rales followed 
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(Figure 5) A significant slowing in 1-5178Y growth 
arufa reduction in the mortality rale frorn 100% to 
40% was observed m the LS178Y/M immune mice 
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while a completely unrelated tumor the P -815 X 2 
mastocytoma tsas not affected The SL 2 /ymphoma 
a tumor with a T-cell ortgm smular to the LSlTSy 
lines also had a significantly reduced tumor growth 
rate and the mortality rate dropped from 100®«> in 
nonimmune mice to 51% in ism't/M immune 
mice 

Discussion 

Although thel-5178Y/M has mutated enough to alter 
Its fate in the syngeneic host it has retained both a 
chromosomal marUr of the parent L5178y and a 
common cell-surface antigen or antigens The 
chromosomal marker number 2 of the parent L 51781 
(Figure 2) was found in all clones of the L5Z78Y/M as 
iveJJ as in all cells of the undoned L517BY/M that 
have been examined A shared antigen was demon 
strated m vivo when it was showm that mice made 
immune to the LS178Y/M were able to reject or slow 
the growth of the parent line The obsenahon that 
both a chromosomal marker and antigen are shared 
by the parent and mutant tumor lines establishes that 
the mutant tumor IS not a contaminant but m fact 
is denved from the L5178Y The mutation however 
can be readily identified by major changes in the 
karyotype and tumor growth rates m addition to its 
altered tn uiuo fate The chromosomal constitution 
of the t5178't /M was easily distinguished from the 
parent L5178Y by a larger chromosome complement 
as well as by two new markers the submetacenlnc 
marker number 1 and the acrocentric marker number 
3 with the prominent secondary consfnction 
The m vwo and in ui/ro growth rates of the tumors 
vaned markedly Both of the hypotetraploid clones 
of the L5178^ /M mutant had longer doubling times 
than the diphid mutant clone while the diploid mu 
tant was slower growing than the parent L5378Y Al¬ 
though in VIVO growth rales reflect both the hosts 
ability to react to the tumor and its inherent groivth 
properties it ivas of interest to note that the m uroo 
growth rates of the hypotetraploid mutants were 
again slower than that of the diploid mutant clone 
These results indicate that the L5178Y/M lymipho 
ma has mutated sufficiently to be identified by both 
its karyotypic markers and its altered relationship 
iv)ih the host It 15 not clear at this time however 
whether the chromosomal mutations are related to 
the enhanced tmmunogemcity of the L5178y/M lym 
phoma 
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Adrianivcui (doxariduetn hydrochlonde} Thiotepa 


ft\m tVpjrtnwn»» ol i ty *fx3 Uroi Tty l!n> rrvtr H 
t *vi lAMjCity l>iM USA 

\t Ri (f M-n I CJuJii fn I Cwrd nitor CytcjMlhi I |;y Srr 
v»T lVrJrtm»nt Pi rjlhotyry 

M r I rvnwi fthA 'H"! rVrJrtmpnf pJ PjirSrJ »f:y 
Or |« N »»j Rrxdmt «nJ Rp«pjtrh F»!l »«• rVr^rtmmi H 
Lrt'losy 

Or r pkI Ti ^frtv>r Jv! CM rmjn 0»^rt'T>rr'l V Tj S* Ipity 

'T lY'^r'Kf 

Dr S4T 1 Rr»<J<p* IViMftmi^lpl Irtd^y 
A V!rr« trrr’r't rrqurM In Gr« ry D RpriKk MO fVjvjrtmcW 
piTiMw Ui ^rvtyo^|-n.JCt^Irt»pi^^«^,<lnr t'r.jCity 

A m I- -ury j.frv-'iiiKvi pi l‘•p in n.!,. rr^ ^ iR* 

» S IJ < Vm-•# ci iM AP'rrvii SywCypt C) !(<•>• 

yv ii Inn fp V, 

Rr'f Tdl ffv <4t nCJi •irr “ 

A iPT-rdi Av<v>» V irN 


(30 mg in 30 ml saline) was instilled for two hours 
into the bladders of five dogs at u ff l/y infrn als and 
Adnamycm (1 ml/kg body ucight) was giicn intrn 
icnously to fii e dogs at Trer kly mtenals for a period 
of ten Keeks Control animals undcruent only blad 
<fer imgflfimi ujifh sfl/me Penodie catheten cd urine 
and saline bladder irrigations and bladder biopsv 
specimens ucre obtained After the tenth trccl all 
dogs were killed and autopsies conducted 

Motor obsen ations m the experimental animals m 
eluded cellular enlargement bi arre cell shapes cyto 
plasmievacuoli ation nuclear and nucitolar enlarge 
inent pyknosis karyorrhexts and 

infiltration by rtnifroplii/ic leukocytes In some ant 
mats retersion to a riannal cytologic pattern oc 
curred in the ten ueek period The application of 
these observations to human urinary cyfopdf/iofo^v 
u discussed 

Cytologic study is an essentia! technique for the 
follow up evaluation of patients undergoing treat 
menl for transitional cel! carcinoma of the unnarv 
tract Increasing use of chemotherapeutic agents m 
the treatment of these patients^ *’ ** introduces com 
plications into cytologic interpretations inasmuch as 
the agents themselves produce morphologic altera 
tionsm the epithelial cells Thus it b^omes essential 
to identify the precise changes that can be attributed 
to these drugs so that they can be distinguished from 
features that may represent persistent or recurrent 
malignancy U is difficult to control and separate 
these cellular features m patients •• The current 
studies syen, carried out in normal expenmental am 
mals m syhich chemotherapeutic drug effects could 
be carefully produced and observed under controlled 
conditions Female dogs underwent a treatment regi 
men with tneihylcne ihiophosphoramide (Thiotepa) 
an aflyfating agent structurally related to nitrogen 
mustard or alternatively with doxorubicin hydro¬ 
chloride (Adnamycm) a cytotoxic tumor antibiotic 
isolated from Sfrer fornyers; riifi tins %ar caejms ' 
The cytologic effects of these drugs on normal canine 
urothelium were studied by light microscopy 

Materials and Methods 

Rfteen female dogs of similar sire were weighed 
anesiheturd with intravenous sodium pentobarbitol 
and placed in a modified lithotomy position Pen 
vulvar sVin was shaved and cleansed with pHisoHfs 
OMnthrop Laboralones New York New >ork) 
Using a number 16 18 Foley catheter each dog was 
catheterued and bladder unne obtained (20 to ICO 
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while a completely unrelated tumor the P 815-X2 
mastocytoma was not affected The SL2 lymphoma 
a tumor with a T-ceJl origin similar to the L5178Y 
lines also had a significantly reduced tumor growth 
rate and the mortality rate dropped from 100<1> m 
nonimmune mice to 51^ m L5178Y/M immune 
mice 

Discussion 

Although the L5178Y/M has mutated enough to alter 
Its fate in the syngeneic host it has retained both a 
chromosomal marker of the parent L5178Y and a 
common cell surface antigen or antigens The 
chromosomal marker number 2 of the parent LS178Y 
(Figure 2) was found in all clones of the LS178Y/M as 
well as m all cells of the uncJoned L5178y/M that 
have been examined A shared antigen was demon 
straled in vivo when it was shown that mice made 
immune to the L5178V/M were able to reject or slow 
the growth of the parent line The observation that 
both a chromosomal marker and antigen are shared 
by the parent and mutant tumor lines establishes that 
the mutant tumor is not a contaminant but m fact 
IS derived from the L5178Y The mutation however 
can be readily identified by major changes m the 
karyotype and tumor growth rates m addition to its 
altered i/r vivo fate The chromosomal constitution 
of the LS178Y/M was easily distinguished from the 
parent L5178Y b> a larger chromosome complement 
as well as by two new markers the submetacentnc 
marker number 1 and the acrocentric marker number 
3 with the prominent secondary constriction 
The lit uiuo and in vitro growth rales of the tumors 
varied markedly Both of the hypotetraploid clones 
of the L5178Y/M mutant bad longer doubling times 
than the diploid mutant clone while the diploid mu¬ 
tant was slower grow mg than the parent L5178Y Al¬ 
though in VIVO growth rates reflect both the hosts 
ability to react to the tumor and its inherent growth 
properties it was of interest to note that the in vivo 
growth rates of the hypotetraploid mutants were 
again slower than that of the diploid mutant clone 
These results indicate that the L5178Y/M lympho 
ma has mutated sufficiently to be identified by both 
its karyotypic markers and its altered relationship 
with the host It is not clear at this time however 
whether the chromosomal mutations are related to 
the enhanced immunogenicity of the L5178Y/M lym 
phoma 
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(30 mg in 30 ml saline} uas insld/cd for luo hours 
mto the bladders offn c dogs at u celly mien als and 
Arfrwniycin CJ mlAg body u-eight) uas gnen intra 
cenously to five dogs at uceUy mien ah (or a period 
often ueeks Control animals undcnicnt only blad 
rferirngafionTci/lisflline Penorfic cuflicfen edunne 
and saline bladder irrigations and bladd r biopsy 
specimens irere obfameil After the tenth week all 
^ogsieere hlled and autopsies conWHCfeil 

Majorobsena/ions in f/:eejf;ennunffll animals m 
eluded cellular enlargement bi arre cell shapes cyto 
plasmiciacuoluation nuclear and nucleolar enlarge 
meat mii/rmucleaf/on jjytnosis karyorrhcxis and 
in/il/rafion by neutrophilic /eiilocyfes In some am 
mals reiersion to a nomtfll cytologic pattern oc 
curred in the ten ueck fieriod The application of 
these observations to human urinary cytopathology 
IS discussed 

Cytologic study is an essentia! technique for the 
follow up evaluation of patients undergoing treat 
menl for transitional cell carcinoma of the urinary 
tract Increasing use of chemotherapeutic agents in 
the treatment of these patients^ '* introduces com 
plications into cytologic interpretations inasmuch as 
the agents themselves produce morphologic altera 
tions in the epithelial cells Thus it bMomes essentia] 
to identify the precise changes that can be attributed 
to these drugs so that they can be distinguished from 
features that may represent persistent or recurrent 
malignancy It is difficult to control and separate 
these cellular features in patients '* The current 
studies were earned out in normal experimental am 
mals in which chemotherapeutic drug effects could 
be carefully produced and obsm ed under controlled 
conditions Female dogs underwent a treatment regi 
men with tnelh> lene thiopho'phoramide (Thiotepa) 
an alkylating agent structurally related to nitrogen 
mustard or allematnely with doxorubicin hydro¬ 
chloride (Adnamyan) a cytotoxic tumor antibiotic 
isolated from Sfrcptomvccs pcucftias \ar caesius ‘ 
The c> tologic effects of these drugs on normal canine 
urothelium were studied b> light microscopj 

Materials and Methods 

Fifteen female dogs of similar size were WTighed 
anesthetized wnih intraienous sodium pentobarbitol 
and placed m a r^odified lithotomy position Pen 
smlvarskin was shaved and cleansed with pHisoHex 
(W’inihrop LaSrra ones Neis York ^ew York) 
Lbng a number lo-IS fbley catheter each dog was 
ealhelenzed and bladder unne cb ained (20 to 100 
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ml) A slenle disposable 60'ml syrmge filled ivilh 50 
to 60 ml of normal saline was attached to the catheter 
and the saline injected into and then withdrawn from 
the bladder at least twice If washings were turbid in 
appearance a second barbotage was done with a new 
volume of normal saline 

The calhctheri 2 ed unne specimens and bladder 
ivashmgs were refrigerated for a period of not more 
than two hours They were then processed as fol 
lows an equal volume of 50*0 ethjl alcohol was 
added to each sample and a minimum fixation lime 
of 30 minutes allowed Several 8pm Milhpore filter 
preparations (Milhpore Corporation Rosemont 
Illinois) were made from each sample and stained ac 
cording to a modified Papanicolaou staining tech¬ 
nique • 

A 24 French Brown Buerguer cy stoscope was used 
to inspect the bladder mucosa In one dog it i%as nec¬ 
essary to perform a meatolomy to allow passage of 
the ostoscope A cold punch biopsj forceps was 
used to obtain biops> specimens from the tngone and 
posterior bladder wall and these specimens were 
fixed m 10*0 neutral buffered formalin A dissecting 
microscope was used to align biopsy matena! and 
the tissue was embedded m 2^ agarose in distilled 
water The samples were then oriented m paraffin 
md hematoxyhn-and-eosm sections were prepared 

Five dogs had the Foley catheter remserted and 30 
mg of Thiolepa (Lederle Laboratories Pearl River 
New York) in 30 ml saline* was instilled into the 
bladder and retained for a period of one to two 
hours At the completion of this period the bladder 
was drained and the catheter was removed Five 
other dogs recciv ed Adriamy an (Adna Laboratones 
Inc Wilmington Delaware) intra\enous}i m the 
'concentration of 1 mg/kg of body weight Five con¬ 
trol dogs had the Foley catheter reinserted and 
normal saline instilled into the bladder and retained 
for a period of one to two hours The bladders were 
drained at the completion of this penod and the 
catheters removed 

All dogs received repeat treatment with the drugs 
or saline at weekly intervals for ten weeks Blood 
profiles were monitored weekly by performing com 
plete blood counts and platelet counts and addition¬ 
ally m dogs receiving Adnamycin by determining 
serum glutamic oxaloacetic transaminase (SCOT) 
and creatine phosphokinase fCPK) All dogs were 
cystoscoped and biopsy specimens obtained between 

The dosacc ot Thidtpa determined b\ Nalional Bladder 
Cancer CotUboralae Croup A INBCCGA) prolcwt 3 


ivceU Ihrec and Ine follmung commencemenl of 
drug administration and again at weeks fen to 12 
Week ten was the final administration of drugs in 
all dogs At that time a lethal dose of sodium penlo 
barfaitol was injected and autopsies were conducted 
Autopsy tissue was obtained from bladder fundus 
bladder tngone and renaf peKes Representative sec 
tions w ere also taken from heart trachea lung pan 
creas spleen liver and alimentary mucosa 

Results 

The results are summarized in Table I hfost pretreaf- 
ment unne and bladder washing samples had small 
numbers of urothelial cells Pretreatment biopsy 
specimens show ed bladder epithelium one to four cel! 
layers thick 

Thiotepfl Eipenmcnfs 

In bladder washing samples hypercellulanly was 
noted in iveeks two to three following initiation of 
drug treatment (Figure 1) Cellular abnormalities 
began to appear m occasional cells at that time The 
features were nuclear and cellular enlargement 
prominent nucleoli and cytoplasmic vacuolization 
During weeks three to six in all treated dogs the 
cellular changes were the most bizarre and the most 
numerous (Figures 2A and 2B) In addition to the 
above-mentioned abnormalities multinucleation and 
leukocytic infiltration into urothelial cells were 
prominent features (Figures 3A and 3B) Beginning in 
weeks SIX or seven the cellular pattern was that of 
degeneration pyknosis and karyorrhexis were com 
mon Twodogsshowedamoderatemnammafory re¬ 
sponse in unne and bladder washings in w eek lu o 
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Biopsy specimrns I3kpn during thff third lo Ufih 
wcfV. following commenctmcnl of drug irealiricnt 
showfd bladder epithelium one to four cell layers 
thick occasional cells with nuclear and nucleolar en 
lafgemeni were noted m some samples Biopsies at 
week ten demonstrated one lo two cell lasers of cpi 
thelium in four dogs and two to fi\e cell lasers of 
epilhclrum in one dog No individual cell afypia was 
noted in biopsy matenal at w eck len 
Autopsy bladders of four out of fjve dogs treated 
with Thiotepa showed bladder epithelium up to ten 
cell layers m thickness VMth many indiMdual Cells 
showing nuclear enlargement and prominent and 
multiple nucleoli (Figure 4) The fifth dog showed no 
abnormality in bladder epithelium and tspical cpi 
ihehum was three In fis e cell lay ers in thickness 
One of the dogs that received Thiofcpa developed 
moderate leukopenia and thrombocytopenia during 
the tvmlh week The other arvimaU showed no signi 
ficant hematologic abnonrulities 

AbiinvcinExj rmunfs 

In bladder washings hy'pcrcellolanty of urothelial 
cells was seen in weeks five lo su following inuul 
administration of the drug Slight to moderate nu 
clear and cellular enlarger>fr)f was orcasionallj pres 
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Figure o 

Autops> bladder specimen week 11 saline Ireaimcnl (hemalow 
ImandeoMn X 160) 


Discussion 

Cellular changes associated with vanous types of 
chemotherapeutic agents have been previously ex¬ 
plored to a variable extent Busulfan associated 
atypia has been thoroughly reviewed and desenbed 
by Koss el al* and Femgold and Koss * These changes 
have been observed in many organs of the body es 
pecially the cervix unnarj bladder and lung but 
sometimes in the pancreas kidney liver esophagus 
bone marrow and endothelium * * ’* Variously these 
changes have been desenbed as cellular and nuclear 
enlargement nuclear hyperchromasia abnormaj 
giant cells atypical hyperplasia al>pical cells dys 
karyosis dysplasia and cells resembling carcinoma in 
situ Similar changes have been desenbed m voided 
urine samples from patients undergoing treatment 
with Cytoxan 

Because of such observations ive expected to see 
■' evidence at autopsy of hyperplasia or cellular alypia 
in organs other than the urinary tract particularly in 
the Adnamvcin treated animals inasmuch as this 
drug was administered systemically However the 
busulfan-associated atypia described by Koss el al 
was seen in autopsy material from patients under 
long-term (four months to four years) drug therapy * 
Probably the period of drug administration in our 
expenments was too short for these systemic effects 
to develop 

Documentation of Thiotepa-associated atypia is 
not as abundant Following Thiotepa treatment of 
bladder cancer changes noted varied from “higher 
class Papanicolaou smears on unne in a patient with 
no cystoscopic evidence of tumor^ to a few solitary 
cells (autopsy bladderl (shoismgl dyskaryotic 


changes * Interestingly m 1058 Moore observed 
vanous degrees of cellular changes such as swell 
mg vacuolization pyknolic nuclei and abnormal 
giant cells in serial biopsies taken from tumor nod 
ules m patients who had advanced metastatic breast 
cancer and w ere being treated with Thiotepa 
More recent reports are contradjctoiy Murphy et 
al deny cellular changes speafic for Thiotepa’^-** 
while de Voogt et al attnbute to Thiotepa findings 
identical to those reported here i e cellular and 
nuclear enlargement enlarged nucleoli abnormal 
cell shapes multinuclealion and vacuolization ^ 

All of the drug rebled features that have been pre 
viously desenbed except hy’perchromasia were ob 
served in urothelial cells in our expenments with 
Thiotepa and Adnamycin Hyperchromasia was 
not observed m any nuclei in cells from cathetenzed 
unne and bladder isashings from our expenmental 
animals This becomes of speaal importance as one 
attempts to evaluate cytology specimens in patients 
with bladder cancer who are undergoing chemother 
apy The demonstration of true hyperchromasia in 
such samples should raise suspicions that such 
patients have persistent tumor rather than suggest 
that the hyperchromasia can be atinbuted to drug 
effect On the other hand when cytologic changes 
similar to those observed in our expenments are en 
countered m patient specimens they can be altnb 
uted to drug therapy and rather confidently distin 
guished from neoplasticchanges 
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Figure 9 

Autopsy bladder specimen Vkeekll saline treatment (hemaloxy 
fmandeosm y I60) 


Discussion 

Cellular changes associated with various types of 
chemotherapeutic agents have been previously ex 
plored to a variable extent Busulfan associated 
atypia has been thoroughly reviewed and described 
by Koss et al* and FemgoJd and Koss * These changes 
have been observed in many organs of the body es¬ 
pecially the cervix urinary bladder and lung but 
sometimes in the pancreas kidney liver esophagus 
bone marrow and endothelium * ’" Variously these 
changes have been described as cellular and nuclear 
enlargement nuclear hyperchromasia abnormal 
giant cells atypical hyperplasia atypical cells dys- 
karyosis dysplasia and cells resembling carcinoma in 
situ Similar changes have been described in voided 
urine samples from patients undergoing treatment 
with Cytoxan *» 

) Because of such observations we expected to see 
evidence at autopsy of hyperplasia or cellular alypia 
in organs other than the urinary tract particularly m 
the Adnamycm-treated animals inasmuch as this 
drug was administered systemically However the 
busulfan-assoaated atypia described by Koss et al 
was seen in autopsy material from patients under 
long term (four months to tour years) drug therapy ' 
Probably the period of drug administration m our 
experiments was too short for these systemic effects 
to develop 

Documentation of Thiotepa associated atypia is 
not as abundant Following Thiotepa treatment of 
bladder cancer changes noted varied from lugher 
class Papanicolaou smears on urine in a patient with 
no cystoscopic evidence of tumor* to a few solitary 
cells (autopsy bladder] (showing) dyskarvolic 


changes > Interestingly m 1958 Moore obsened 
vanous degrees of cellular changes such as suell 
mg vacuolization pyknotic nuclei and abnormal 
giant cells in serial biopsies taken from tumor nod 
ules in patients who had advanced metastatic breast 
cancer and were being treated with Thiotepa “ 

More recent reports are contradictory Murphy et 
al deny cellular changes specific for Thiotepa” ” 
while de Voogt et al attribute to Thiotepa findings 
identical to those reported here i e cellular and 
nuclear enlargement enlarged nucleoli abnormal 
cell shapes multinudeation and vacuolization * 

All of the drug related features that have been pre 
viously described except hyperchromasia were ob 
served m urothelial cells m our expenments with 
Thiotepa and Adnamycin Hyperchromasia uas 
not observed in any nuclei in cells from cathetenzed 
urine and bladder washings from our expenmental 
animals This becomes of special importance as one 
attempts to evaluate cytology specimens m patients 
With bladder cancer who are undergoing chemother 
apv The demonstration of true hyperchromasia m 
such samples should raise suspicions that such 
patients have persistent tumor rather than suggest 
that the hyperchromasia can be attributed to drug 
effect On the other hand when cytologic changes 
similar to those observed m our expenments are en 
countered in patient specimens they can be aitrib 
uted to drug therapy and rather confidently distm 
guished from neoplastic changes 
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In Vitro Cell Changes 
in Laser-Exposed Tissue 
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Tissue culture!) of WI38 human embryonic lung toere 
exposed to CO^ laser irradiation while others were 
maintained iinexposed as controls In the lest ctdtures 
the target area demonstrated cell dehydration and 
distortion consisting of nuclear and eelUiiar elonga^ 
tion and cytoplasmic fragmentation Regeneration of 
the cultures was gradual and incomplete 


Since Its introduction into gynecologic surgery in 
1964 by McGuffi (cited by Mesler*) the laser has 
been used to treat adenosis condy/oma acuminatum 
herpes simplex erosion’ and intraepithelial neo 
plasia * 

According to Stellar * the laser produces a charac 
feristic picture m the epithelium at the point of im 
pact affecting three layers of cells The outer layer 
where vaponzatjon occurs shows carbon deposi 
tion In the middle layer, vaporization is subtotal 
where fluid is vaporized pseudotubules with holes 
are surrounded by damaged cellular material The 
deepest layer is a thin sheet of edematous cells The 
depth of all three measures 100pm to SOOpm • Tissue 
cultures exposed to laser irradiation have shown in 
ira and extracellular changes including chromo¬ 
some abnormalities and nucleolar and extranucleolar 
lesions * 

Cytologic changes folloiving laser treatment were 
described by Holmqmst et aP and included coagula 
tion and lengthwise distortion of the cytoplasm of 
columnar and fibrocytic cell with elongation of the 
nucleoli Squamous cells m the area were less altered 
Similar changes w ere seen m cells from tissue samples 
from the target region The tissues also demonstrated 
slenosed blood vessels According to Holmquist et 
ai * these cells may represent dehydration of adjacent 
tissue in response to vaporization of the target area 
Our purpose was to document the effect of the 
laser on cells in culture 
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Materials and Methods 

We obtained 24 tissue cultures of VVI 35 human em 
bryonic lung fibroblasts grown m flasks with oO'p 
Hanks Minimal Essential Medium (HMEM) supple 
mented with lO^o fetal bovine serum (How Labora 
tones Los Angeles California) The cells were at 
tached to floatmgglass co\ershps The cultures were 
separated into tsvo groups six cultures were exposed 
to the COi laser beam at 5 w amperage and six at 10 
w amperage for 1/10 second The caps were removed 
from the flasks during the exposure and the beam 
was pointed directly at the cells through the opening 
Twelve control cultures were set up and maintained 
without treatment 

One 5 w culture one 10 w culture and one control 
were harvested at each of the following numbers of 
hours after treatment 2 5 23 30 07 and 100 At 
each harvest the co\ershps that earned the cultures 
were removed from the flasks placed in 95^ ethyl 
alcohol and stained by the Papanicolaou technique as 
modified for our laboratory They were then placed 
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on plain glass slides with mounting medium and 
coverslipped 

Results 

At two hours after treatment both the S w and 10 w 
cultures showed concentric circles of cells in the tar 
gel area with each circle displaying a different effect 
The area was 4 mm in diameter (Figure 1) The center 
contained cell debris and few intact cells with 
smudged nuclear detail and wavy bubbly cyto 
plasm This central area region 1 (Figure 2) stained 
pink with the Papanicolaou stain in contrast lo the 
blue color of the other regions The area of deslruc 
tion was consistently larger in the 10 w cultures than 
in the 5 w cultures but the cell changes within the 
different regions were similar with the descriptions 
reflecting what was seen in both the 5 w and 10 w 
cultures 

The cells in region 2 (Figure 3) showed clearer nu 
clear detail but the cytoplasm was still bland and 
wavy These cells looked dry Region 3 (Figure 4) 
consisted of a partially cleared space which contained 
cell fragments with elongated nuclei The cell rem 
nants were thinner and smaller than normal in uifro 
fibroblasts Cells m region 4 (Figure S) appeared to be 
normal 
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Ten wall culiure two h&urs alter User showing the intact cells in 
reg on I Notice ihe smudged nuclear chromatin and wavy cyi^ 
plasm (X $12) 
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Ten wall culture two hours after laser showing bubbly or bland 
wavy eytqjUsm w iJi bubbly or grainy nucfei fn region 2 {X 5l2) 
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Since us inlroduclion imo gynecologic suigery 
V^64 by McGuffi (cil«l by Mester*) (be laser h 
oeen usec/fo treat adenosis condyloma acuminatm 
herpes simplex erosion^ and intraepithelial ne 
pl^sia ^ 

According to Stellar ® the laser produces a chars 
tensile picture in the epifhehum at the point of ir 
pact affecting three layers of cells The outer laye 
wnere vaporization occurs shows carbon depo; 
tion fn the middle layer \aponzalion is subfot 5 
tvhere fluid is vaponzed pseudolubules With hoi 
are surrounded by damaged cellular malenal Tl 
deepest layer is a thm sheet of edematous cells Ti 
depth of all three measures JOC^m to SOOpm * Tisst 
cultures exposed to laser irradiation have shown ir 
tra- and extracellular changes including chrome 
some abnormalities and nucleolar and extranucleoJa 
lesions ’ 

Cytologic changes following laser treatment we; 
described by Holmqmsl et al* and included coaguh 
tion and lengthwise distortion of the cytoplasm c 
columnar and fibrocytic cell with elongation of ih 
nuc/eo/i Squamous cells in the area were less altered 
Similar changes were seen in cells from tissue sample 
from the target region The tissues also demonstrate< 
stenosed blood vessels According to Holoujuist e 
al * these cells may represent dehydration of ad;acen 
tissue in response to vaporisation of the target area 
Our purpose was to document the effect of thi 
laser on cells in culture 

Matenalsand Methods 

We obtained 24 tissue cultures of WI 3S human errt 
bcyonic lung fibroblasts grown in flasks wjih PO'Ti 
Hank s Minimal Essential Medium (HMEM) supple 
mented with 10 fetal bovine serum (How iabora 
lories Los Angeles California) The cells were at 
tached to floating glass coverslips The cultures were 
separated into two groups six cultures were exposed 
lo the COj laser beam at 5 w amperage and six at 10- 
wamperage for l/IOsecond The caps tvere rernoved 
Irom the flasks during the exposure and the beam 
»vas pointed directly at the cells through the opening 
Twelve control cultures were set up and maintained 
without treatment 

One 5 w culture one 10 w culture and one control 
were harvested at eacii of the following numbers of 
hours after treatment 2 5 23 30 97 and 100 At 
each harvest the coverslips that earned the cultures 
were removed from the flasks placed in ^5^ ethyl 
alcohol and stained by the Papanicolaou technique as 
modified for our laboratory They were then placed 
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on plain glass slides with mounting medium and 
coverslipped 

Results 

At two hours after treatment both the 5 w and 10 w 
cultures showed concentric circles of cells m the tar 
get area with each circle displaying a different effect 
The area was 4 mm in diameter (Figure 1) The center 
contained cell debris and few intact cells with 
smudged nuclear detail and wavy bubbly cyto 
plasm This central area region 1 (Figure 2) stained 
pink with the Papanicolaou stain in contrast to the 
blue color of the other regions The area of destnic 
tion was consistently larger in the 10 w cultures than 
m the S w cultures but the cell changes within the 
different regions were similar with the descnptions 
reflecting what was seen in both the 5 w and 10 w 
cultures 

The cells in region 2 (Figure 3) showed clearer nu 
clear detail but the cytoplasm was still bland and 
wavy These cells looked dry Region 3 {Figure 4) 
consisted of a partially cleared space which contained 
cell fragments with elongated nuclei The cell rem 
nants were thinner and smaller than normal in vitro 
fibroblasts Cells in region 4 (Figure 5] appeared to be 
normal 


1 












If: ^ 


Fg «2 

Ten wall culture iwohouM after laser showing ths intact cells n 
eg on 1 Nol ce thesmudged nuclear chromat n and wavy cyto 
plasm (X 512) 






rgurea 

Ten wattculture two hours after laser showing bubbly or bland 
wavy cytoplasm with fa fablyorgrainynucle mreg]on2 (X 512) 
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Cell features and growth patterns (ne hours after 
treatment resembled those at Us o hours 
After 23 hours normal cells \sere seen in region 
2 There was no clear zone in region 3 m the 5 w cul¬ 
ture AclearzoneappearedmthelO wculture butit 
was narrower than the clear zone in the earlier 10 w 



nKur«4 

The elongated celU m region 3 (X 5121 



harvest The number of elongated cells had dimin 
tshed and normal cells is ere stretched across this 
region from the normal to the damaged tissue 

At 97 hours normal cells uere scattered within 
region 1 where lhe> grew atop the cell debns No 
zones could be distinguished b> 300 hours after treat 
ment Kar>oiThexis and other features consistent 
ivitk cell death w ere apparent 

The control cultures showed a normal pattern of 
growth with mitoses beginnmg at 24 hours and con 
tmuing through this experiment 

Discussion 

Accordmg to Holmquist et al * one of the benefits of 
laser therapy for vaginal and cervical lesions is that 
damage to adjacent tissue is minimal IVe believe this 
was confirmed in culture where the affected area was 
demarcated from the normal 

Regrow ih appeared within region 2 surrounding 
the target 24 hours after treatment Active m rro 
proliferation of squamous epithelium has been recog 
nized al about ten days after treatment * Regenera 
tion was incomplete in the treated cultures through 
the 300th hour 

Al the 100th hour the control cultures showed few 
signs of cell death while some treated cultures 
showed many This ma> have been due to contam: 
nation the treated cultures were uncapped dunng 
laser uradiation However we did not test for con 
taminants The cultures were not fed nor were thej 
pH adjusted dunng the expenment and this condi 
lion ma> have contributed to cell demise since toxins 
from the dead laser-affected cells were probabI> 
present 
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Exfoliative C}/tology in 
Experimental Infections 
with Schistosoma 
haematobium 
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An ai%oexation betwpen carcinoma of the urinary 
bladder and Schistosoma haematobium m/ec(ion 
one of the major schi tosomiases of humans has led 
to extensive mvesttgalions of (his (disease at the labo 
ratory leoel It has been demonstrated that (he S 
haematobium eapiiciim monkey (Cebus apella) com 
bination offers an excellent model for inuUtdi apU 
nary in depth observations Fxfoiiadie cytology 
deieloped as one of several approaches used to 
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follov gcMeroI pathobiology of the urogemtal 
systern has presented a more sophisticated means of 
studying vesical schistosomiasis and associated host 
parasite relationships 

The schistosomiases (bilharziases) are responsible for 
various disease conditions and critical morbidity m 
humans in many areas where different species of 
5c/iis(osoma are endemic Extensive investigation at 
the laboratory level has elucidated much of the biolo 
gy associated with schistosome infections thus pro 
vidmg a better understanding of human disease pro 
cesses Conventional small laboratory animals have 
served as satisfactory models for most multidiscipli 
nary work in schistosomiasis However the demon 
stration of a probable relationship between bladder 
cancer and Sc/iistosomu haematobium infection m 
nonhuman primates’* has necessitated their use for 
these studies as well as the development of technics 
for more critical monitoring of schistosome mfec 
lion *' 

Fecal and urine examinations have been employed 
as standard technics in human survey type studies to 
detect the presence of schistosome eggs diagnose sus 
pected infection and determine the efficacy of drug 
treatment In laboratory animals this procedure is 
used to establish patency dates and host parasite 
relationships However to our knowledge urinary 
or exfoliative cytology has not been utilized m evalu 
ating the status of bladder palhofogv or m following 
the evolution of urogenital system involvement in S 
fiacmatobium infections This report describes the 
use of exfoliative cytology as a means of attempting 
to judge the status of urogenital pathology in nonhu 
man primates experimentally infected with S haema 
tobiiim (Iran strain) 

Materulsand Methods 

In the past 14 years 18 species of nonhuman pri 
males have been used for extensive experimental 
schistosomiasis investigations in this laboratory De 
tails on procurement and handling of nonhuman pri 
mates and application of materials in multidisciph 
nary investigations have been described else 
where * ” Bidmus truncatus the snail host for $ 

haemaiomum was obtained from endemic areas and 
primates from import dealers Based upon experi 
ence the capuchin monkey (Cebus appf/a)-Schisfo 
soma haematobium system was chosen as the most 
suitable combination for parasitologic expression of 
the disease Counted numbers of cercanae (the infec 
live stage of schistosomes) were placed on shaved 
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and cleansed abdominal skin lo allo\\ a natural 
means of penetration and infection Infected hosts 
were held in individual cages equipped tvith fecal and 
unne catchpans for collection of excreta samples lo 
be processed and examined by customary technics 

Procurement of good-quality urine necessitated the 
restraint of lest subjects and the use of pediatric unne 
collection bags Capuchin monkeys under light 
sedation (ketamine hydrochloride Kelaset Bnsto) 
Labs Syracuse New York) were transferred from 
holding cages lo medium-sized restraint chairs (BRS 
Fonnger BellsviUe Maryland) They readily 
adapted to handling and lo bags secured by cords 
over the external genitalia Unne production varied 
but as a rule 8 to 15 ml of urine was collected in ti\o 
to five hours 

Unne bag contents were poured into a Millipore 
filtering and suction apparatus for the collection of 
cellular elements on a Sp Nucleopore membrane 
(Wallabs Inc Fairfax California) The membrane 
was fixed m 95<ff ethyl alcohol and stained by the 
Gill modification* of the Papanicolaou technic '* em 
ploying stams E-65 and OG-6 (Harleco Gibbstown 
New Jersey) After dehydration in graded alcohols 
and clearing in xylene the membrane %vas coier 
slipped with permount 

Tissue samples for histopathologic evaluations 
were fixed in 10^ buffered formalin sectioned at ^ 
and stained m hematoxylin and eosm 

Itesulls 

A demand for m-depth studies of animals infected 
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Normal exlolialetl Ir jn'iiliotul ctlls m unne ol control capuchin 

monU> tC {„isBicHu)(GiIimod.f.cat.onolPapar..colaousUin 
approximalely X 100) 


With S fiacmatobm/n has led to the development of 
technics which alloiv evaluation of host parasiterela 
lionships particularly the effects of infection on (he 
urogenital system Examination of numerous unne 
samples from capuchin monkeys v%hich provided a 
model system for investigations in 5 /jfltjrwfohiimi 
infection has revealed that the onset of pathologic 
involvement of the urogenital system as well as gen 
eral evolution of lesions may be followed by exfoha 
livecytology 

Broad categories (i e negative suspicious and 
positive) were arbitranJy selected lo indicate uro 
thelia! status Exfoliated cells ranging from nonnal 
(Figure 1) in control subjects and early prepatent in 
feclions to various stages of pathologic involvement 
(Figures 2 to 4) indicated by variations m cell num 
bers and morphologic features provided patterns 
which could be correlated w^th vanous stages in the 
dev eJopment of the disease (Figures 6 lo 8) In gener 
a) the criteria for judging cytoplasmic and nuclear 
alterations (cellular pleomorphism modified cyto 
phsm enlarged and irregular nude; cohesiv cness of 
cells hyperchromicilv and altered nuclear 
cytoplasmic ratios) were those described by Papani 
colaou ** 

Patency was indicated by the presence of S /w 
/nafobwm eggs in unne at ^ to 100 days after expo 
sure (Figure 5) Hypercellulanty occurred at six lo 
eight months after infection followed by hyperchro 
masia in transitional cells and loss of cohesiveness 
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indicating suspicious involvement of the urolhelium 
At this stage egg passage was usually low (8 to 10 
eggs/10 ml urine) There were few polymorphanu 
clear cells few lymphocytes and occasional plasma 
cells A designation of suspicious was changed to 
positive as cells in the urine became less cohesive and 
exhibited slight atypia hyperchromicity became 
more apparent and there was chromatic clumping 
with reduced cytoplasm 

In capuchin monVeys followed for approximately 


four years it was determined by a combination of 
approaches (i e urine cytology X ray cystotomy 
and necropsy examinations) that macroscopic papil 
lary bladder lesions persisted for 25 to 40 months in 
hosts subjected to a single schistosome infection In 
some hosts these technics also indicated genera! le 
sion regression at 18 to 36 months after infection 
with lymphocytes some giant cells and plasma cell 
showers m later stages Host parasite relationships 
with regard to lesions and urinary cytology were 
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and cleansed abdominal skin to allow a natural 
means of penetration and infection Infected hosts 
were held in individual cages equipped with fecal and 
urine cafchpans for collection of excreta samples to 
be processed and examined by customary technics 

Procurement of good-quality urine necessitated the 
restraint of lest subjects and the use of pediatnc unne 
collection bags Capuchin monkeys under light 
sedation (ketamine hydrochloride Ketaset, Bristol 
Labs Syracuse New York) were transferred from 
holding cages to medium-«i 2 ed restraint chairs (BRS 
Foringer Bellsville Maryland) They readily 
adapted to handling and to bags secured by cords 
over the external genitalia Unne production varied 
but as a rule 8 to IS ml of urine was collected in two 
to five hours 

Unne bag contents were poured into a Milhpore 
filtering and suction apparatus for the collection of 
cellular elements on a 5fi Nucleopore membrane 
(Wallabs Inc Fairfax California) The membrane 
was fixed in 95'a ethyl alcohol and stained by the 
Gill modification* of the Papanicolaou technic ‘* em 
ploying slams E-65 and OG-6 (Harleco, Cibbstoivn 
New Jersey) After dehydration in graded alcohols 
and clearing m xylene the membrane was cover- 
slipped with permount 

Tissue samples for histopathologic evaluations 
were fixed m 10% buffered formalin sectioned at Sp 
and stained m hematoxylin and eosm 

Results 

A demand for in-depth studies of animals infected 
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Noma’ txiol.alad traosiMonal cc»> m of cowror capuch.n 

monkey (Cctus ') IC'» modihcalioo of Papanicolaoi. au.li 
approximately X 1001 


ivith S hntmatobiuni has led to the deielopmenf of 
technics which allow evaluation of host parasite rela 
tionships particularly the effects of infection on the 
urogenital system Examination of numerous unne 
samples from capuchin monkeys which provided a 
model system for investigations in 5 haematolnum 
inf«:tion has revealed that the onset of pathologic 
involvement of the urogenital system as well as gen 
eral evolution of lesions may be followed by exfolia 
ti\e cytology 

Broad categories U e negative suspicious and 
positive) were arbitrarily selected to indicate uro 
Ihelial status Exfoliated cells ranging from normal 
(Figure 1) in control subjects and early prepalent in 
fections to various stages of pathologic involvement 
(Figures 2 lo 4) indicated by variations in cell num 
bers and morphologic features provided patterns 
which could be correlated with various stages m the 
development of the disease (Figures 6 lo 8) In gener 
al the criteria for judging cytoplasmic and nuclear 
alterations (cellular pleomoiphism modified cylo 
plasm enlarged and irregular nuclei cohesiveness of 
cells hyperchromicily and altered nuclear- 
cytoplasmic ratios) were those described by Papani 
colaou ’♦ 

Patency was indicated by the presence of S hae 
Mujiobmm eggs m unne at W lo 100 days after expo 
sure (Figure S) Hypercellularity occurred at six to 
eight months after infection followedby hyperchro 
masia in transitional cells and loss of cohesiveness 



Figure 2 

Transitional ctlU with abnormal clumping ol chromaUn as vseUas 
scanty and degenerate cytopfasm su^esfmg presence oi papi 
lesions m urinary bladder (male capuchin 
24™.Ml.s»lmml^l.onw,lhS ...»t Gill mod,f.ul.on 

ol Tapanicolaou Mam appioximatefy X 2 000) 
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indicating suspicious involvement of the urothelium 
At this stage egg passage was usually loiv (8 lo 30 
egps/10 ml urine) There were fetv polymorphonu 
clear cells few lymphocytes and occasional plasma 
cells A designation of suspicious was changed to 
positive as cells in the unne became less cohesive and 
exhibited slight atypia hyperchromicity became 
more apparent and there was chromatic clumping 
with reduced cytoplasm 

In capuchin monkeys followed for approxinutely 


four years it was determined by a combination of 
approache (i e urine cytology X ray cystotomy 
and nj«ropsy examinations) that macroscopic papil 
lary bladoer lesions persisted for 25 to 40 months in 
hosts subjected to a single schistosome infection In 
some hosts these technics also indicated general le 
Sion regression at 18 to 36 months after infection 
with lymphocytes some giant cells and plasma cell 
showers in later stages Host parasite relationships 
with regard to fesions and unnary cytology were 
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igure 7 

ection ol bladder shoiMog abnormal transitional cells and inibm 
ulory reaction associated uith schistosome egj, responsible lor a 
Mgnosisof suspicious csfology several months prior to fxcropsv 
nale capuchin killed 20 months alter injection vnth 2 000para 
ite« hematoxylinandec in approximately X 1001 



tore 8 

■OSS bladder lesions (muJriple papillary trsns)liona^ cel) caro 
itnas accompanied bv squamous metaplasia) responsible tor 
silive urine cytology evaluaiionspnor tonecropss ot infected 
sf (same host as in Figure 7 approximately natural sue) 


taractenzed by marked variations when animals re- 
i\ ed challenge or multiple schistosome infections 
In one project 72 capuchin monkeys 140 infected 
' controls) were followed by urinary cytology at 
ast once a month for four years Cellular elements 
the urine of 16 of 40 infected hosts indicated 
ithologic involvement of the urogenital system 
^le presence of macrolesions vvas confirmed for 


mosl of Iheso subjects by X raj cj stotomy and Inslc 
pathologic evaluations of biopsies In one instanre 
no macroscopic bladder lesions were evident at 
necropsy m a host judged positiv e by unne c> tology 
but small lesions were detected in sections of one 
ureter 

An overall evaluation of urinary cytology as an 
acceptable technic for monitoring pathologic in 
voJvement of the urinary bladder in capuchin 
monkeys and African baboons (Papio cvuoccphahis) 
revealed a sensitivity greater than 85*0 

Discussion 

An enormous literature on urinary cylology has been 
generated since 1945 when Papanicolaou and Mar 
shall '* described the use of unnary sediments as a 
diagnostic procedure for the detection of urinary 
tract cancer Although there has been much contro 
versy regarding the efficacy and sensitivity of exfolia¬ 
tive cytology as a means of detecting urothelial alter 
ations this procedure is used extensively for the 
study of multifocal pathology in the urogenital 
system However it has found only limited applica 
lion in the hands of pathologists and parasitologists 
concerned with the pathobiology of schistosome dis 
ease cv en though S hnematobiwn is recognized as an 
agent which drastically affects the urinary bladder 
Dimmette et aP examined the unnary sediment of 
people in a schistosome-endemic area m Egypt to de 
termine the usefulness of ex/ohative cytology in a 
study of vesical schistosomiasis and although diffi 
culties were encountered found a high correlation 
with bladder cancer Employing exfoliative cytology 
Ehvj el aP found a high correlation with clinical and 
cystoscopic examination in cancer diagnosis m schis 
tosome infected patients and stated that unnary 
cytology was especially useful in differentiating 
schistosome ulceration of the unnary bladder from 
malignancies El Bolkamy el aP reviewed the works 
of other investigators in Egypt and studied an addi 
lional long senes of schistosome infected patients to 
further evaluate the accuracy of cytologic diagnoses 
based upon correlations with histopathologic exami 
nations They found 90% accuracy in the use of urine 
cytology but it is important to note that they real 
ized there should be screening programs to delect and 
study bladder pathology in the early stages to facili 
tale management and treatment 
The eggs of different parasites have been detected 
mcidcnlaJly in human vaginal and cervical smears ‘ 
Unnary cytology has not been used as a technic to 
momtor the development of parasite infections in 
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small animals although the passage of schistosome 
eggs m the excreta of rodents and nonhuman pn 
males has served a a means of establishing patency 
or determining the efficacy of chemotherapy To our 
krvQwledge however cytology has not been em 
ployed previously to detect or follow the sequential 
development of pathology in the urogenital system 
of humans or laboratory animals 
Much of the basic information on the schisloso 
miases including infection by S haematobium has 
been derived from studies employing common labo 
ralory animals Observations regarding pathology of 
the bladder and parts of the urogenital system a fea 
fure of S haematobium infection in humans de 
pends upon the use of nonhuman primates in which 
the disease more closely parallels that seen m hu 
mans The capuchin monkey-S haematobium 
combination has provided a means for muUidisci 
phnary investigations with an emphasis on patholog 
ic alterations of the urinary bladder Extensive expe 
nence with this model has led to the use of urinary 
cytology as a means of detecting and following in 
general disease processes and the evolution of uro 
thelial alterations In the hands of an experienced 
investigator exfoliative cytology may be employed 
to ]udge certain basic host parasite relationships and 
to follow the course of bladder involvement and 
could be an important adjunct in evaluating the effi 
cacy of drugs without killing the host 
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A Simple Method for 
Study of the Same Cells 
by Light and Scanning 
Electron Microscopy 
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A simple method of idenUfymg cells for scanning 
eleuron microscopy (SEM) is described The method 
IS very rapid and allows easy correlation between 
light microscopy and Furthermore the procc 
dure con be used with specially prepared ceUsuspem 
stofts as welt as with routine smears 


From (he Department of Cellular Pathology and the OepaTlmen* 
at Chemical Pathology Anned Forces InsJiiutf of JalhoJogy 
VVashmgton DC USA 

Ms Mikel IS Research Cytologisl Department of CellularPatbolo 
gy and Assistant to the Registrar Registry of CytopathoJogy 
An\encan Registry of Pathology 

Dr Johnson is Chairman Department of Chemical Pathology 
The opmtons or assertions contained herein are the pnvate views 
of the authors and are not to be cofisfnied as official or as reflect 
ing the views of ihe Deparimenf of the Army or the Department of 
Defense 

Address reprint requests to UlnkaV MiKel Department rfCellu 
!ar Pathology Armed Forces Institute of Pathology VVashmgfon 
DC 20306 

ReceivedforpobJicationAugust 27 19^9 
Accepted for publication September 14 1979 


SeKrJl approaches have been proposed for u«uig 
fighf and scanning electron microscopy (SEM) m the 
^udy of ce)J5 ' ^ Our method requires no previous 

ly prepared nucroscopy slides Mlh a target area 
where the cell preparation has to be placed 


Malenals and Methods 

An aliquot of cells from an asalic fluid s\as centn 
fuged for ten minutes at 250 g TTte supernatant tsas 
discarded and the cells were uashed once m Hanks 
balanced salt solution and once m 0 05 M sodium 
cacodylate buffer (pH 2 4) The cells were then fixed 
in glutaraldehyde in cacodylate buffer at 4 C 
overnight /\fler fixation the cells i\ere tvashed for 
five minutes in cacodylate buffer the supernatant 
was discarded and the cells ivere resuspended m a 
small amount of buffer so that a concentrated cell 
suspension was obtained Cells from the suspension 
were dropped on slides coated with 0 3 pol>lysine* 
and stained by Gill s modified Papanicolaou method 
The slides were mounted with Permount (Rsher Sei 
entificCompany Pittsburgh Pennsylvania) 

After mounting each slide was examined under 
the light microscope and pertinent and interesting 
areas were photographed The location of the field 
photographed was noted by recording the vernier 
readings of the graduated mechanical stage After 
photography the slide was dipped in xylene and the 
covershp removed Two additional fresh changes of 
xylene were used to eliminate traces of the mounting 
medium and finally the slide was immersed m two 
changes of absolute ethanol for ten minutes The cell 
preparations were then critical point dried and 
coated with a thin layer of carbon follow edbya thin 
hyerofgold palladium 

After the coaling the slide was again placed under 
the light microscope The photographed areas i%ere 
located according to the previously recorded 
mechanical stage readings Each area was enclosed in 
a circle of ink by using a marking device (Cell Finder 
Curtin Matheson Scientific fnc Washington DC) 
attached to the nosepiece An additional ink dot was 
placed at the top of the circle with a pen The slide 
was divided and cut into smaller pieces suitable for 
examination in a scanning electron microscope vsilh 
each piece having one or se\eral ink marks The slide 
pieces VNCre then attached to support stubs and exam 
ined under a ^canning electron microscope 


■ I Ara/lAinv fi( C\ toloKi 


Cells from ascii c fluid from apalieni tvilh ovarian carcinoma (AFirf79 12612) {A) The ink circles urider lov magnifica 
tion in the scanning electron microscope (SEMXx 24) (B) Apart al ink circle with easily ident fiable cell groups (X 70) 
(C and Dl The cell gro p marked with (hr right arrow nhgurelBasseenunde both the light microscope and the SEM ( 
475) (E) Detail of cells from the center of Ihecell group in Figure ID (X 2 800) (F)H ghmagn f cation of the small cell 
group (rotated 90 ) marked with the left arrow in Figure 1B(X 2 800) The inset shows thel ght photomicrograph of the 
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Results 

Figure lA shows an SEM photomicrograph with two 
ink circles The ink dot at the top of one circle helps 
in rotating the support stub so that the cells can be 
inspected in the same onentation as they were when 
seen under the light microscope This rotation can be 
accomplished from the outside of the scanning micro 
scope A slightly higher magnification of a different 
ink circle depicts easily identifiable cell groups (Fig¬ 
ure IB) Higher magnification (Figures IC and ID) 
demonstrates that the cell group photographed by 
light microscopy (Figure IC) can be easily identified 
as the same group when SEM is used (Figure ID) 
More surface details are shown in Figures lE and IF 

Discussion 

The position of the light photomicrographed cells can 
be relocated after the cells are coated for SEM to 
within 1/10 of a millimeter on a good mechanical 
microscope stage A field of a little less than 1 mm m 
diameter can be observed with a 16 X obiective and 
even after coating the cells in question can be easily 
recognized They can therefore be positioned m the 
center of the viewing field before they are enclosed in 
the ink circle Under the scanning microscope it is 
then easy to find the ink marks The area inside the 
ink circles is small (1 mm m diameter) which m turn 
makes it easy to find the cells previously photo 
graphed by light microscopy 
This method can make use of the entire area of a 
microscope slide The cells can be spread on the slide 
or dropped and allowed to settle on any part of the 
slide As long as care is taken to keep the cell preps 
ration vset until the critical point drying routine 
\ smears can also be studied with this method for 
) glutaraldehyde fixation is not essential Good results 
/ can be obtained with cells that have been fixed m 
95% ethanol that is whj this method lends itself so 
well to routine cytology and is also good for speaal 
studies 


References 

1 BahrGF BibboM Mikdll EnglerW RaoC VNiedGL Cor 
Ulion of Iighl and scanning electron miaoscopy A new melh 
forexfolialivecvlologi ActaCytol20 23<i 242 10"o 

2 Domagala W kahan AV Koss LG A simple method of pie; 
ration and idcnfjficalionofcells/orscanningelectron microsc 
py Acta Cylol 23 140-146 1979 

3 Maria D Shatlen G Sale VV Adhesion of cells to surfac 
coated With poI> lysine Applications to electron microscopy 
Cell Biol 6o 198-200 10~5 

4 TakenagaA MalsudaM HoraiT IkegamiH Hatton S Sea 
ning electron microscopy in the study of lung cancer New tec 
niquc of comparatwe studies on the same lung cancer cells I 
li^t microscopy and scanning electron microscopy ActaCyt 
21 90-05 1977 

5 Thomwaite JT Cajer ML Cameron BF Led SB Led RC 
technique for combined light and scanning electron mjcrosco; 
ofcells irTRl/SEM5 127 130 197d 

6 \Sel2clB EncksonBVV LewisWT? Tbcneedforpositiveideni 
/icalionof leuLocyfesetaminedbySEM llTRl/SEM 3 535-54 
1973 


Centrifugal Cytology of 
Nipple Aspirate Cells 

Robert C Leif Ph D 
Dorothy Bobbitt CT (ASCP) 

Constantine Raiiey B S C T (ASCP) 

Vincent Guarino 

Robert DerHagopian M D 

AlanBPNgMD FIAC 
Michael Silverman M D 


From itie Papanicolaou Cancer Research Institute the Depart 
merit of S rgery Oncology and Pathology Univeis ly of M ami 
School of Medicine and lackson Memonal Hospital and the Com 
prehensive Cancer Center of the State of Honda Miain Florida 
USA 

Dr Leif a Senior Scientist Papanicolaou Cancer Research Inst 
tute and Assoc ate Professor of Microb ology and Biomedical 
Eng eermg University of Miami 

Ms Bobb tt IS Cytotechnologist Papanicolaou Cane r Research 
Institute 

Mr Ra ley is Cytotechnolog st Pap n colaou Cancer Research 
Inst tute 

Mr Guanno IS Instrument Maker Papan colaou Cancer Research 
Institute 

Dr De Hagop nisAs slant Profes or of Surgery and Oncology 
Univer tyofMatni 

Dr Ng s Director S gical Pathology Cytology and the School 
of Histot chnology Jackson Memorial Hospital and Professor of 
Pathology and of Obstetr s and Gynecology and D rector School 
of Cytotechnology University of Miami 

Dr S Iverman is Assistant Professor of Oncology Univers ty of 
M am and s at the Comprehen ive Cancer Center of the Stale of 
Florida 

Address reprint requests to Robert C Le f Ph D Papanicolaou 
Cancer Research Institute 1155 N W 14th Street Miami Honda 
33101 

This paper was presented at the 26th Annual Sc ent I c Meeting of 
the Amencan Society of Cytology Miam Honda November 7 
11 1978 

Received for publication March 5 1979 
Accepted for publication July 25 1979 


Ttto improvements in the methodology for obtaining 
and preparing nipple aspirates from nonlactatmg 
women are reported Tht first is the detelopmtnt 
and use of a new breast pump with a controllable 
vacuum and cups of various sizes The second is the 
use of centrifugal cytology to prepare the disper 
sions Twenty one of 24 breasts of patients in the age 
range 30 to 49 years produced cellular dispersions 
which contained foam cells of them 13 contained 
ductal cells A comparison of glutaraldchyde and 
ethanol fixation indicated that the cells appeared sub 
stantially the same 


Since the time of Papanicolaou* * there have been at 
tempts to determine if cytology of nipple aspirates of 
nonlactatmg women can be employed for early diag 
nosis of breast cancer Recently two groups per 
formed extensive studies employing a Sartorius 
pump” ” to obtain the fluid subsequently preparing 
the speanien with an gjim pore size Millipore filler 
(Milltpore Corp Bedford Massachusetts) In a third 
study * of 1 744 women fluid aspirated with the Sar 
tonus pump was smeared directly on a microscope 
slide The capacity to obtain fluid has been deter 
mined m an extensn e study by Petrakis et al These 
authors found that 76% of Caucasian 75% of black 
and 32% of Chinese women between the ages of 31 
and 50 were secretors The low incidence of secretors 
among the Oriental populations presumably is be 
cause this population has a high proportion of mdi 
viduals With dry type cerumen 

Sartonus et al” have demonstrated that they can 
detect very early cancers (less than 0 8 cm in diame 
ter) However lesions larger in diameter than 2 4 cm 
which are delectable by other means were not detect 
able by cytology presumably because the ducts were 
sealed off by these larger lesions The cytology of 
breast secretions of benign’ and malignant* cells has 
recently been described Although these authors 
found that aspirate cytology had been of little value 
m diagnosing clinical cancer in this senes of cases 
they did observe Cytologic abnormalities m the 
category of dysplasia/carcinoma in situ can be ob 
served in a significant number of women who have 
malignant breast disease 

If cytology of induced nipple aspirates is to serve 
as part of a cancer screening program the techniques 
for obtaining and prepanng the specimens must max 
imize diagnostic accuracy while minimizing cost 
This paper reports on the combined use of centrifugal 
cytology* and a new breast pump which minimizes 
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Results 

Figure lA shows an SEM photomicrograph wah two 
ink circles The ink dot at the top of one circle helps 
in rotating the support stub so that the cells can be 
inspected m the same orientation as they were when 
seen under the light microscope This rotation can be 
accomplished from the outside of the scanning micro¬ 
scope A slightly higher magnification of a different 
ink circle depicts easily identifiable cell groups (Fig¬ 
ure IB) Higher magnification (Figures IC and ID) 
demonstrates that the cell group photographed by 
light microscopy (Figure IC) can be easily identified 
as the same group when SEM is used (Figure ID) 
More surface details are shown in Figures lE and IF 

Discussion 

The position of the light pholomicrographed cells can 
be relocated after the cells are coated for SEM to 
within 1/10 of a millimeter on a good mechanical 
microscope stage A field of a little less than 1 mm m 
diameter can be obsen, ed with a 16 X objective and 
even after coating the cells in question can be easily 
recognized They can therefore be positioned in the 
center of the \ lewing field before they are enclosed in 
the ink circle Under the scanning microscope it is 
then easy to find the ink marks The area inside the 
ink circles is small (1 mm in diameter) which m turn 
makes it easy to find the cells previously photo¬ 
graphed by light microscopy 

This method can make use of the entire area of a 
microscope slide The cells can be spread on the slide 
or dropped and allowed to settle on any pari of the 
slide As long as care is taken to keep the cell prepa¬ 
ration wet until the critical point drying routine 
smears can also be studied with this method for 
glutaraldehyde fixation is not essential Good results 
can be obtained with cells that have been fixed in 
95 % ethanol that is why this method lends itself so 
well to routine cytology and is also good for speaal 
studies 
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Two iiTiprowcmerjfs m the methodology for obtaining 
and preparing nipple aspirate^ from nonlactating 
women are reported The first is the development 
and use of a new breast pump with a controllable 
vacuum and cups of various sizes The second is the 
use of centrifugal cylology fo prepare the disper 
sions Twenty one of 24 breasts of patients in the age 
range JO to 49 vears produced cellular dispersions 
whwh contained foam cells of them 13 contained 
ducta) cells A com;>anson of jiutaraWchyde and 
ethanol fixation mdicafcd fhnt fhc cells appeared sub 
slantiallv the same 


Since ihe time of Papanicolaou* * there have been at 
tempts to determine if cytology of nipple aspirates of 
nonlactating women can be employed for early diag 
nosis of breast cancer Recently two groups per 
formed extensive studies employing a Sartonus 
pump” ” to obtain the fluid subsequently preparing 
the specimen with an Spm pore size Milbpore filter 
(Miilipore Corp Bedford Massachusetts) In a third 
study ‘ of 1 744 women fluid aspirated with the Sar 
tonus pump was smeared directly on a microscope 
slide The capacity to obtain fluid has been deter 
mined m an extensive study by Petrakis et al These 
authors found that 78% ol Caucasian 75% of black 
and 32% of Chinese women between the ages of 31 
and 50 were secretors The low incidence of secretors 
among the Oriental populations presumably is he 
cause this population has a high proportion of mdi 
viduals with dry type cerumen 

Sartonus el al” have demonstrated that they can 
defect very early cancers (less than 0 8 cm m diame 
fer) However lesions larger m diameter than 2 4 cm 
which are detectable by other means were not detect 
able by cytology presumably because the ducts were 
sealed off by these larger lesions The cytology of 
breast secretions of benign* and malignant* cells has 
recently been described Although these authors 
found that aspirate cytology had been of little value 
in diagnosing clinical cancer in this senes of cases 
they did observe Cytologic abnormalities in the 
category of dysplasia/carcmoma in situ can be ob 
served in a significant number of women who have 
malignant breast disease 

If cytology of induced nipple aspirates is to serve 
as part of a cancer screening program the techniques 
for obtaining and preparing the specimens must max 
iRiize diagnostic accuracy while nummumg cost 
ITus paper reports on the combined use of centrifugal 
cytology* and a new breast pump which minimizes 
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Figure 1 

Brejsl pump A commercially a\ ailable hand 
vacuum pump is attached via a short length 
tubing lo a female ground glass 
joint which holds the male joint of the three 
differenl-sized glass cups shovsn at the bot 
tom of the figure At the top of the vertical 
column at the end of the pump i$ a vacuum 
gauge calibrated in inches and centimeters of 
mercury A pulldown tab at the bottom of 
this column releases the vacuum 


the cost of the procedure and potentially maximizes 
the diagnostic accuracy 

Materials and Methods 

The new breast pump* (Figure 1) consists of a con 
ventional hand vacuum pump vacuum gauge and 
interchangeable glass or plastic cups of varying sizes 
with smooth edges to fit over the nipple and areola 
The nipple and areola are cleaned with 0 9% sodium 
chloride saline solution and as much debris as possi 
ble is removed Cerumenex {Purdue Frederick Nor 
walk Connecticut) is then applied to the nipple and 
left in place for five minutes to dissolve encrusted 
areas Subsequently the nipple and areola are washed 
again and dried liie suction apparatus is applied to 
the breast and negative pressures of 5 to 40 cm of 
mercury are achieved and maintained for one min 
ute The use of interchangeable cups permits both 
compression of the breast and the application of 
negative pressure to the nipple When the pressure is 
released and the pump removed from the breast 
manual pressure is then applied in all breast quad 
rants until fluid is obtained (Figure 2) Moderate dis 
comfort due to pressure pam was encountered but in 
no case did any of the volunteers request termination 
of the procedure No long term or persistent sequelae 

The Centrifugal Cytology Bucket is commeraally available for im 
oifro diagnostic use from Newport Instruments PO Box 15435 
Plantation FL 33318 which also supplies the special pump atwl 
cups for investigational use 



Compression of the nghl lower quadrant and removal of fluid 
with a capillary A small drop of fluid is shown at the edge and 
entrance of the capillary 
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were encountered and several of our volunteers 
underwent several aspirations willingly 

Most of our samples were obtained in 20jrl capil 
lanes (some required SOpl capillaries) which were 
emptied into 0 2 ml of saline or Mucolexx (Lemer 
Laboratories Stamford Connecticut) and washed 
out with more diluent the samples in saline were 
transported to the cytology laboratory at once and 
those in Mucolexx within 24 hours The use of Muco 
lexx permitted the samples to be prepared without 
interrupting the schedule of the cytology laboratory 
Each cell suspension was placed directly into a cham 
ber of the 12 hole Centrifugal Cytology Bucket ’ 
Samples from the left and right breasts of the same 
subject were placed at opposite ends of the bucket 
Just recently a special transparent four hole ample 
block (Figure 3} has been developed for breast cytol 
ogy The asymmetry of the layout of the sample 
chambers and the embossing of L and R at the ends 
should minimiie the possibility of confusing the left 
and right breast samples The transparency of the 
block permits monitoring of the fluid level in the 
sample chambers 

The buckets were centrifuged at 1 200 rpm (250 X 
g) for 10 minutes and then most of the samples fixed 
with 4% glutaraldehyde * The samples which had 
been transported m Mucolexx could also be fixed 
with 9S^ ethanol In either case the supernatant 
fluid was removed via the fluid outlet hole with a 1 
ml syringe equipped with a 23'gauge needle and the 
glutaraldehyde or ethanol was subsequently added to 
the fixative cup ^ler centrifugation at 1 200 rpm 
(250 •< g) for ten minutes the Centrifugal Cytology 
Bucket was disassembled and the slide placed in 95^ 


4HOU 
BLOCK* 

SAMPte _ / / 
CHAMBERS^- 

CARRIER 



Figures 

Four hole CentrigualCylology Bucket developed forb eastaspi 
rates The bottom carrier sample chamber small holesandfrea 
live cups are identical lo those of ihe 1 hole Centrifugal Cytology 
BjfJiet ThefrapezoidaHayouiandfabell rgof lhesam(^cham 
bers faci ifates i lent f cal on of the specimens 


ethanol The slide was then stained according to the 
previously published procedure* except that for these 
nong5mecologic preparations the hematoxylin solu 
tion consisted of 5 gm hematoxylin 100 gm ammoni 
utn alum 2 5 gm mercuric oxide 1 000 ml HjO and 
SO ml 95*^ ethanol For staining the solution is di 
luted with an equal volume of distilled water 

Results 

Preliminary results indicate that fluid is obtainable 
from breasts of women aged 20 lo 73 To date 37 
women have participated m this project Of 48 
breasts pumped 41 yielded fluid of them 32 pro 
duced samples containing foam cells As shown m 
Table I if the data are broken down by age most of 
the nonproductive and unsatisfactory samples are 
found m the 20 to 29 year-old and 50 and over 
groups All of the women aged 30 through 49 pro 
duced fluid and of them 21 out of 24 preparations 
contained foam cells including those which also con 
tamed ductal cells Figure 4 shows a field which con 
tains both foam and ductal cells 
Of the 32 samples with foam cells 20 (62*%) con 
tamed both ductal and foam cells and 12 (37 59b) 
foam cells only This finding « in agreement with 
that of King et al * who found ductal cells m 63 2% 
of the specimens obtained from nonpregnanl women 
The calculated cellular composition except for ductal 
cells of each dispersion was determined from differ 
ential counts of three microscope fields and multipli 
cation by 17 13 the ratio of the area of the dispersion 
to the sum of the areas of the fields Since l)ie ductal 
cells were found as clumps it was necessary that the 
total number of ductal cells up to 100 be determmed 
by scanning the entire dispersion The repioducibih 
ly of these differential counts was checked by count 


Tablet AgfCroupt 


20-29 30-39JSIM9{SO + } Total 


Women 

37 

2 

4 



B easts 

19 

19 




Unsatisfactory 

5 

2 



_ 

N Hud 

7 





Samples containing foam cells 

7 





Foam cells only 





32 

Foam and ductal cells 

6 

10 

3 

1 

20 


iwobjd 
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figure 4 

Oil inunersion (XiSlensIphofomicrograph of 
foam cells and hyperplastic ductal cells m fibro 
c> Stic disease of the breast 


ing two dispersions m Inphcale The results given jn 
Table II indicate that the standard deviation approxi 
mated the expected counting error which is the 
square root of the number of cells counted The re 
suits of the differential counts of ten dispersions of 
cells obtained from normal breasts from women 
between the ages of 30 and 49 are given in Table III 
The mean of the total recovery of cells in this study is 
approximately half that reported by King et al ’ 
However the large standard deviation in both 
studies indicates that the age distnbution of the 
patients could significantly affect the results The 
median which is less sensitive to the few cases with 
large numbers of cells might be a more reliable 
statistic Table IV gives the results on similar differ¬ 
ential counts of cells from five breasts with fibrocyst¬ 
ic disease of women in the same 30 to 49 year-old 
age group The increased total cellularity of this 
group IS due to the squamous and particularly the 
foam cells Figure 5 is a photomicrograph of the one 
papilloma which was found in this study 

Figure 6 IS a comparison of cells from a split sample 
where half were fixed in glutaraldehyde and the other 
half in ethanol For visual diagnostic purposes there 
appears to be no significant difference between the 
two preparations The alcohol fixation technique is 
slightly more rapid and the green cytoplasmic stain 
ing IS presently lost with the glutaraldehyde fixation 
presumably because of a decrease m positive lysine 


TaW« n Reproducibility of Cell Counts of Three Fields 


RBC 

tVBC 

Squamous Foam 

Duelal 

Sp eimen iSS 

4 

12 

0 

183 

0 

S 

12 

0 

26S 

0 


6 

0 

152 







3 7±15 

0 7±3 2 

0 

277±10 

0 

Spianien /lOl 

5 

32 

0 

112 

73 

3 

22 

0 

121 

75 


20 


136 

78 






Average 2 7±2 5 

25+6 4 

0 

123±12 1 

75±2 5 


All ductal celts were counted 


residues * However the use of glutaraldehyde is ad 
vantageous in that it permits the reexamination of 
questionable samples by scanning or transmission 
electron microscopy ** 

Discussion 

The previous smear or filter procedures for produc¬ 
ing fixed stained dispersions of nipple and breast 
aspirates were time consuming and resulted m prepa 
rations which were more difficult to screen than 
those prepared by centrifugal cytology Since h\o of 
the chambers of the Centnfuga! Cytology Bucket 
have been used successfully to prepare a fixed stained 
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Table III Ave age D but o ofCe Types/on Normal Brea fs _ 

RBC WBC Squamous 


154 677 112 

471 869 135 

686 1 003 173 

7! 39 6 4 6 

17 9 35 8 7 9 

27 5 27 5 10 0 


Ada) «■ o n d 


Med an 

SD 
Med an 

S D of e- 


Fo m 


428 
1 000 
977 
31 2 
37 0 
251 


Ductal 


15 
23 
26 
1 0 
13 
1 4 


Tot 1 


2 480 
2 498 
1 794 


100 


Table IV AueageDs bu t 

ino/Ce Types/oi 

mfb 0 y B ea 

s 





RBC 

WBC 

Sqg mous 

To m 

Ductal 

Total 

Med an 

0 

206 

959 

2 95 

39 

4 780 

Mean 

4S 

740 

846 

19 477 

27 

20 963 


64 

1 190 

601 

25 701 

21 

25 831 

Med an ? 

0 

61 

34 4 

46 0 

04 


Mean ^ 

1 6 

65 

383 

52 6 

08 


SD o£% 

23 

67 

41 3 

43 2 

09 
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A 

Figure 6 

Foam alis of a breast uith fibrocystic disease (A) fixed i 
comparable 


SOptn B 

iafcoholand(B)fi«edingJufaraWffiycfe TTiequa/ityofceWufarcletailsforbothHas 


20pm 


dispersion from the breasts of eacdi patient (if the 
samples need dilution four will suffice) it is now 
possible (o rapidly prepare and conventionally screen 
samples containing all of the cells obtained from each 
breast on the same slide This in itself should con¬ 
siderably increase the cost effectiveness of nipple se 
cretion screening In fact the time it takes to screen 
one of these 8X8 mm squares is of the order of two 
minutes Automated techniques for screemng would 
not be cost effective unless useful information ivere 
obtained beyond that available from conventional 
screening 

Because of the small size of the data base this 
paper has not established whether cytology will serve 
as a cost-effective component of breast cancer screen¬ 
ing It has been possible to diagnose fibrocystic dis 
ease and the associated increase m cellulanty How¬ 
ever in two cases we have verified the observation of 
Sartonus et al“ that tumors detectable by other 
means can produce false negative samples The re 
suits obtained with our new breast pump where all 
sampled breasts of the women between ages 30 and 
50 produced fluid are clearly supenor to those ob¬ 


tained m Buehnng s extensive study ivith the Sarton 
us breast pump where the percentage of fluid yield 
ing women (one or both breasts) m this age group 
ranged from 50^o to 67^0 In terms of the entire pop 
ulation in our study fluid was obtained from 85 of 
all breasts sampled and from one or both breasts of 
80*0 of the patients (28/35) The latter percentage 
of secrelors out of the total population may be com 
pared with the results of Buehnng who obtained 
fluid from 846/1744 (49^) breasts overall and whose 
best results were 129/213 (60*«) and with those of 
Pelrakis cl al 109/152 (72‘t>) excluding the low 
yielding Oriental population from his figures This 
exclusion is necessary because the Miami area con 
tains far fewer Orientals than does San Francisco 
The use of a vacuum pump tvith a gauge will permit 
the physician to classify a woman objectively under 
standardized conditions of negative pressure and 
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The Isolation and 
Identification of 
Exfoliated Prostate 
Cells from Human 


Mhm the himtna of prosKhc alwol, v>hen stmwd 
by thii method Fmalty this stnmng procedure teas 
toimd to have certam advtmtages over the comm 
homily Uied stammg lechmques for it allows the 
rapid identifieatiov of exfoliated prostate cells m 1 a 
Plan semen and provides a nomnvasti e technique for 
monitoring the fmchonal state of the prostate gland 


Semen 


Margaret L Couture B S 
Matthew Freund, Ph D 
Cornelio P Katubig, Jr , IVl D 


A prostutic aad phosphatase localization technique 
to Identify exfoliated prostate cells in human semen ts 
described Three morphologically distinct types of 
exfoliated prostate cells were observed m the semen 
of 14 vasectonuzed and nanvasecionuzcd men (2) 
large avoid prostate cells with abundant cyto 
plasm (2) small ovoid prostate ctlls with little cylo 
f^fasm and iSi cokmxnar prostate ctlls These three 
types of exfoliated prostate cells were also observid 
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ArlthciaJ naptho] phosphates in con;uncfjon with 
diazonium salts were first used by Burslone to form 
insoluble azo dyes at the site of acid phosphatase 
activity in normal and malignant tissue sections' ^ ” 
Go?dberg and Barha also used this method to deter 
mine the and phosphatase content of Ieukoc>tes ** 
Since acid phosphatase is present m many tumors as 
tvelf as in normal (issue it becomes critical m djagno 
SIS to identify (he organ from which the and phos 
phatase ongmates » Of specific interest is the ability 
to distinguish between proslalic acid phosphatase 
and that from olher organs Abul FadI and Delorv 
made this distinction possible when they discovered 
(hat acid phosphatase from the prostate is more resis¬ 
tant to inhibition by formalin than acid phosphatase 
from the liver erythroc>tes kidne> and spleen'" 
Using this information Carson compared frozen sec 
(ions of malignant human tissue from the prostate 
lymph nodes and ovaries fixed in formalin and 
stained by (he Burslone reaction method for acid 
phosphatase localization * In the tissue sections pre 
pared in this manner she was able to identify and 
localize prostatic acid phosphatase Sionmgton 
working with malignant human prostahe epithelial 
cells m tissue culture also used formahn fixation in 
conjunction with the Bur^tone reaction method for 
acid phosphatase He was able to isolate and distm 
guish prostatic epithelial cells from fibroblasts also 
growing in the culture by the formers ability to re 
tain the formalin resistant prostatic acid phospha 
lase 

This laboratory is the first to report the use of for 
malm fixation in conjunctionwith the Burslone rcac 
hon method m order to (1) identify exfoliated 
prostatic epithelial cells in the semen of healthy men 
(vasectomized and nonvasectomized) (2) compare 
the exfoliated prostate cells of the semen wnth pros 
late cells exfoliated into the lumma of piostaUc al 
veoh and (3) compare the appearance of exfoliated 
prostate cells in semen as slamed by the Papanico 
laou method % ersus the Burstone method 
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Materials and Methods 

Triplicate semen specimens were obtained from each 
of ten nonvasectomized donors (25 to 40 years of 
age) and four vasectomized donors (30 to 50 years of 
age) Specimens from vasectomized men were used as 
controls since these specimens are devoid of germ 
cells (sperm precursors such as early spermatids) 
which are similar m size and appearance to prostate 
cells Each semen specimen was centrifuged at 900 g 
for 15 minutes and the cel! pellet was resuspended in 
10% neutral buffered formalin and incubated for 80 
to 63 hours at 5 C Preliminary work indicated that 
80 to 83 hours of incubation in formalin was optimal 
for leaching out or inactivating the nonproslalic acid 
phosphatase of the cellular elements present in 
semen The cells were then filtered throu^ an Bpm 
Nuclepore polycarbonate filter to remove spermato 
zoa and while blood cells most of the exfoliated 
genitourinary tract cells were retained on the filler 
From each specimen two filters with attached cells 
were prepared and stained either by the 
Papanicolaou technique or by the Burstone reaction 
method described above 

Prostate and seminal vesicle specimens were ob 
tamed from tissue removed by transurethral resec 
tion from three patients with benign prostatic hyper 
plasia and frozen sections were fixed m 10% neutral 
buffered formalin for five hours at 5 C after the 
method of Carson ‘ The tissue required only a short 
period of incubation in the formalin solution since it 
did not contain as much acid phosphatase as did 
semen After incubation in formalin the tissue was 
stained by the Burslone reaction method and 
counter-stained with Hams hematoxylin 

Results 

Three morphologically distinct types of exfoliated 
prostate cells were observed in human semen (1) 
large round to ovoid prostate cells with abundant 
cytoplasm (ISym to 20jim in diameter) (2) small 
round to ovoid prostate cells with little cytopla m 
(8ym to lOym in diameter) and (3) columnar pros 
tale cells (iSym to 20ym long and 8pm wide) These 
three types of prostate ceils were also seen within the 
prostatic alveoli 

Prosfufic Tissue 

Figure lA shows a portion of the lumen of a prostatic 
alveolus and its surrounding basement membrane to 
which some basal cells (d) are attached A large pros 
talic cell (a) with a cellular diameter of lOjinv and a 
nuclear diameter of 8;im may be seen Hithm the 
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lumen Pink-stainmg granules containing the for 
malm resislint prostatic acid phosphatase abound 
in the cytoplasm Also m the lumen both small (b) 
and columnar (c) prostate cells may be seen These 
two cell types may best be observed in Figure IB 
where a small rounded prostate tell (bj) with some 
nuclear detail and intensely staining acid phospha 
tase granules may be seen This cell is 10pm to 15pm 
in diameter and has a nuclear diameter of 8pm 
Several columnar prostate cells (c) with epicentrically 
placed nuclei and cytoplasmic acid phosphatase ac 
cumulations may be seen next to a large prostate cell 
(a) Figure iC displays a group of five separate small 
prostate cells exhibiting little cytoplasm and a cellu 
iar diameter of Bpm to 10pm Figure ID shows a 
grouping of five attached small prostate cells No 
nuclei are visible probably because their cytoplasm 
IS completely filled with acid phosphatase granules 
Finally a columnar prostate cell with little acid phos 
phatase accumulation is depicted m Figure lE These 
cell were observed withm the lumen of the prostatic 
alveolus and all three types of prostate celts de 
scribed above are similar in appearance to cells ob 
served wiihm prostatic tissue as illustrated by Reith 
and Ross’* (Figure 3) Tweeddale** (Figure 9 2) and 
Franks** (Figures 18 and 20) 

Semert 

A large prostatic cell from the semen of a 50 year-old 
vasectomized man is seen in Figure 2A (compare with 
a m Figure lA) This cell has a diameter oHSpm to 
2(^m and the cytoplasm is completely packed with 
acid phosphatase granules Two clear areas are seen 
m the cytoplasm The nucleus is Bpm in diameter 
and nucleoli are observed within the nucleus Figure 
20 displays five attached small prostate cells from 
the semen of a 50 year-old vasectomized man which 
are similar to those seen m the lumen of the prostatic 
alveolus (Figure ID) Their nuclei stained a light blue 
(arrow) and their cytoplasm is filled with pmk-stain 
mg lysosomal granules Their cellular diameters are 
10pm to 15pm and all have a nuclear diameter of 
8pm A columnar prostate cell exhibiting few acid 
phosphatase granules may be seen in the semen of a 
SO year-old vasectomized man (Figure 2C) and com 
pared to the columnar prostate cell from tissue m Fig 
ute IE Both cells exhibit both wide and narrow strips 
of cytoplasm on either side of a nucleus 8pm in diam 
eter Both nuclei display some condensed chromatin 
Figure 3A (compare with a in Figure lA) depicts 
lv#o large round exfoliated prostate cells occurring 
in the semen of a 25 year-old nonvasectomized 
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Figure 1 

Cells within the lumen of a prostaiic alveolus (Burstone reaction 
plushenutoiylm X 1 2001 (A) A portion of the lumen and its 
surrounding basement membrane showing a large prostate cell (a) 
a small prostate cell (b) acolumnar prostate cell (c) and basal 
prostate cells (d) (B) Large prostate cell <a) small prostate cells 
(bt bj b landcolumnarprostatecell (c) (OFiveseparate small 
prostatecells (D) A group of attached small prostate cells (E)A 
columnar prostate cell exhibiting decreased acid phosphatase con 
tent 
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y ‘ 

c 

h;{oltt»i<^lsi{\tbeseerenoiaS0yeaf<^8 la seiofaaedmtle 
(Burslone reaction X 1 00) (A) Large p oslat* cell (B) Five at 
tached small prosUt cells the nuclei a e poinledoui tiyarronrs 
(C) Columnar prostate cell 


donor Each celt possesses an abundant amount of 
cytoplasm packed with acid phosphatase granules 
and an epicentncally placed nucleus (arrows) 

Figure 3B (compare with Figure IC) shows a small 
prostate cel! seen in the specimen of a 25 year-old 
nonvasectomized man It has a cellular diameter of 
Sfim to 10pm and a nuclear diameter of 8pm It dis 
plays a small amount of cytoplasm containing a few 
acid phosphatase granules and a nucleus with visible 
chromatin patterns Figure 3C (compare with c m 
Figure iB) displays a columnar prostate cell present 



c 


Figu J 

E Foliated cclb in the semen of a 5 year-old nonvasectomized 
male (Burstone reaction X 1’’00) (A) Two Urge prostate ceils 
their nucletarepoinled out by arrows (S) Small prostatecell (C) 
Cr^umiiar prostate celt 


in the semen of a 25 year-old nonvasectomized 
donor TTie cell exhibits a lightly stained nucleus of 
8pm and its cytoplasm contains a large accumula 
hon of acid phosphatase granules 

Settimal Vesicle Tissue 

Seminal vesicle tissue prepared by frozen section and 
stained for the presence of acid phosphatase may be 
seen in figure 4 The individual epithelial cells seem 
to be slightly larger in cellular diameter than the 
prostatic epithelial cells The nuclei are round and 
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Figure 4 

Semina^ vesicfe tissue Note the absence of acid pbosphawsegran 
ufes Arrow shows characteristic Iipochrome inclusions fBorstone 
reactiofi plus hematoxylin H 1 200) 


centrally placed and have chromatin /lakes attached 
to the nucfear membranes The cytop/asm of exfoh- 
ated Seminal vesicle cells does not contain acid phos¬ 
phatase granules as seen m the epithelial cells of the 
prostatjc tissue but does contain a distinctive hpo 
chrome pigment (see illustration 4 9 m TweeddaC**") 

Papariicalaoii Stain 

Figure 5 (compare with “b Figure IB and Figure 
2A) shows two large exfoliated prostate cells occur 
rmi, m the semen of a 50 year-old vasectomized man 
\The cells are stained by the Papanicolaou method 
/Their cellular diameters range from 15pm to 2CpTn 
and their nuclear diameters are 8pm to 10pm The cell 
in Figure 5A displays irregularly defined cytoplasm 
and the nucleus contains well-defined chromatin 
clumps spread throughout the nucleoplasm Figure 
SB shows a basal prostate cell Us cytoplasm is not 
well defined but some nuclear detail is evident 

Discussion 

Using formalin fixation m conjunction with the Bui- 
yotie reaction method three morphologically dis 
tmet types of exfoliated prostate cells were observed 
in the Semen of vaseciomized and nonvasectomized 
men (1) large round to o\oid prostate cells U) 
small round to ovoid prostate cells and (3) colum 
nar prostate cells Both the large cells (Figures 2A and 


A 



figures 

PipanicohpusUwedhrge-eicfolisledprestiKcelkin ffie semen of 
aS^^yw^-o^dv^^«1omlZedIn3!e(X 1 2C0) tAHSell-dtfined 
cfiromalio dumps m the nucleus and irregubfl> defined eyio 
plasm (Bf Some nuclear detail visible 


m appearance to cells seen in prostatic massage secre 
tions as il/uslrafed by Tiveedda/e (figures *’-4 and 9 
6) *• Both l>pes of prostate cells probably represent 
the simple columnar (at times simple cuhoidal 
pseodostraiified or squamous) prostatic epithelial 
cells that have rounded up upon exfoliation The ex 
foliated column ir epithelial cells {Figure 3C shoivs 
cells similar to the elongated ones depicted in Figure 
9 3 in Tueeddale’*} have maintained their original 
shape perhaps due m part to their large acoimula 
tion of denseK packed acid phosphatase granules 
Cofumnar cells containing very little acid phospha 
lase were also observed in the semen (Figure 2C) and 
prostatic alveoli (Figure lE) of the older donors 
Ihese columnar cells are similar m appearance to the 
fibromuscular stromal celH found in needle aspirates 
of prostate glands exhibiting benign prostatic h>per 
plasia as described and illustrated by Tiveeddtle 
(Figure 9-8) '• 

All thret morphologic t; pes iv ere observ ed m both 
the semen and prostatic lumma The prostate cells 
seen m the lumma contain more acid phosphatase 
Canutes than their semen counterparts (compare Fig 
um 1C ID 20 and 3B) This is probably due to 
greater enzjmie preserv ation achiev ed through frozen 
section preparation The seminal fluid prostate cells 
may also have released a portion of their acid phos 
phata^ granules during the process of exfoliation 
iranctf itimiif-h ihp ef?nitounnarv tract The 
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columnar prostate cells exhibiting few acid phospha 
tase granules found in the semen of older men {Fig 
ures lE and 20 may represent a type of prostate cell 
which has ceased to maintain its normal secretory 
function due to the onset of benign prostatic hyper 
plasia as discussed by Tweeddale 
Figure 5 (compare with similar appearing cells ob 
lamed by prostatic massage in Tweeddale Figures 
9 4 9 6 and 9 7) displays two exfoliated prostate cells 
present in the semen of a vasectomized donor These 
cells were stained by the Papanicolaou staining 
method and their identification would be quite diffi 
cult if other cells were also present in the semen 
specimen Human semen contains white blood cells 
immature and mature germ cells and four distinct 
populations of exfoliated genitourinary tract cells* 

(1) transitional cells of the bladder or of the mem 
branous or prostatic urethra (2) squamous epithelial 
cells of the fossa naviculans (3) prostate cells and 
(4) seminal vesicle cells All of these cells are rela 
lively easy to identify except for the prostate cells 
which look very much like lymphocytes and imma 
ture germ cells Thus the use of formalin fixation in 
coniunction with the Burstone reaction method for 
acid phosphatase permits the quick and positive iden 
tification of exfoliated prostate cells occurring in the 
semen 

This laboratory is the first to report the use of this 
staining method to isolate and identify the exfoliated 
prostate cells present in human ejaculate '* Further 
more these seminal fluid prostate cells seem to origi 
nate from prostate cells that are sloughed off or exfo 
hated into the lumina of the prostatic alveoli It is 
suggested that the staining method presented here 
could be used to effectively identify exfoliated pros 
tate cells within the semen so that these cells could be 
quantitated and their morphology examined The 
diagnostic potential of this approach should be 
evaluated 
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Rgure4 

Seminal vesicle tissue Note the absence of acid phosphatase gran 
ules Arrow shows characteristic Iipochrome inclusions (Burstone 
reaction plus hematoxylin X 1 2CX)) 


centrally placed and have chromatin flakes attached 
to the nuclear membranes The cytoplasm of exfoli 
ated seminal vesicle cells does not contain acid phos 
phatase granules as seen in the epithelial cells of the 
prostatic tissue but does contain a distinctive ltpo> 
chrome pigment (see illustration 4 9 in Tweeddale'*) 

Papanicolaou Stain 

Figure S (compare with h Figure IB and Figure 
2A) shows two large exfoliated prostate cells occur¬ 
ring in the semen of a 50 year-old vasectomized man 
The cells are stained by the Papanicolaou method 
Their cellular diameters range from ISfim to 2PMm 
and their nuclear diameters are 8pm to IQwm The cell 
in Figure 5A displays irregularly defined cytoplasm 
and the nucleus contains well-defined chromatin 
clumps spread throughout the nucleoplasm Figure 
SB shows a basal prostate cell Its cytoplasm is not 
well defined but some nuclear detail is evident 

Discussion 

Using formalin fixation m conjunction with the Bur 
stone reaction method three morphologically dis 
tinct types of exfoliated prostate cells were observed 
in the semen of vasectomized and non\ asectomized 
men (1) large round to ovoid prostate cells (2) 
small round to ovoid prostate cells and (3) colum¬ 
nar prostate cells Both the large cells (Figures 2A and 
3A) and the small cells (Figures 2B and 3B) are similar 



A 


B 

Figures 

Papanicolaou-slamed large exfoliated prostate cells in the semen of 
a SO-year-old vasectomized male {X I 200) (A)V\ell-defined 
chromatin dumps in the nucleus and irregularly defined cyto 
plasm (B) Some nudeardetail visible 


in appearance to cells seen in prostatic massage secre 
tions as illustrated by Tweeddale (Figures 9-4 and 9 
6) ** Both types of prostate cells probably represent 
the simple columnar (at times simple cuboidal 
pseudostratified or squamous) prostatic epithelial 
cells that have rounded up upon exfoliation The ex 
foliated columnar epithelial cells (Figure 3C shows 
cells similar to the elongated ones depicted m Figure 
9 3 in Tweeddale'*) have maintained their ongmal 
shape perhaps due in part to their large accumula 
lion of densely packed aad phosphatase granules 
Columnar cells containing very little acid phospha 
lase were also observed in the semen (Figure 2C) and 
prostatic alveoli (Figure lE) of the older donors 
These columnar cells are similar m appearance to the 
fibromuscular stromal cells found in needle aspirates 
of prostate glands exhibiting benign prostatic hyper 
plasia as described and illustrated by Tweeddale 
(Figure 9 8) ** 

All three morphologic types were obseiv ed in both 
the semen and prostatic lumma The prostate cells 
seen in the lumma contam more acid phosphatase 
granules than their semen counterparts (compare Fig 
ures IC ID 2B and 3B) This is probably due to 
greater enzyme preservation achieved through frozen 
section preparation The seminal fluid prostate cells 
may also ha\ e released a portion of their aad phos 
phatase granules during the process of exfoliation 
and transit through the genitounnary tract The 




Volume 24 
dumber 3 
May Junel°S0 

columnar prostate cells exhibiting few acid phospha 
tase granules found in the semen of older men (Fig 
ures lE and 2C) may represent a type of prostate cell 
which has ceased to maintain its normal secretory 
function due to the onset of benign prostatic hyper 
plasia as discussed by Tweeddale 

Figure S {compare with similar appearing cells ob 
tamed by prostatic massage in Tweeddale * Figures 
9 4 9 6 and 9 7) displays two exfoliated prostate cells 
present in the semen of a vasectomized donor These 
cells were stained by the Papanicolaou staining 
method and their identification would be quite dilh 
cult if other cells were also present in the semen 
specimen Human semen contains white blood cells 
immature and mature germ cells and four distinct 
populations of exfoliated genitourinary tract cells* >* 
(1) transitional cells of the bladder or of the mem 
branous or prostatic urethra (2) squamous epithelial 
cells of the fossa navicularis (3) prostate cells and 
(4) seminal vesicle cells All of these cells are rela 
lively easy to identify except for the prostate cells 
which look Very much like lymphocytes and imma 
lure germ cells Thus the use of formalin fixation m 
conjunction with the Burslone reaction method for 
acid phosphatase permits the quick and positive iden 
tification of exfoliated prostate cells occurring m the 
semen 

This labor itory is the first to report the use of this 
staining method to isolate and identify the exfoliated 
prostate cells present in human ejaculate Further 
more these seminal fluid prostate cells seem to ongi 
nate from prostate cells that are sloughed off or exfo 
hated into the lumina of the prostatic alveoli It is 
suggested that the stammg method presented here 
could be used to effectively identify exfoliated pros 
tate cells within the semen so that these cells could be 
quantitated and their morphology examined The 
diagnostic potential of this approach should be 
evaluated 
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Seminal vesjcle h$s«« Note the absence o( acid phosphatase gran 
ules Arrow shows characteristic lipochrome inclusions (Burstone 
reaction plus hematoxylin X 1 200) 


B 

Rgure S 

Papanicelaou-stamed large exfol afed prostate cells m the semen of 
aSOjear-oldvasectomuedmalelX 1 200) (A)UeIl-defin«l 
chromatin clumps m the nucleus and irregularly defined cj to 
plasm (B)Somenucleardetailv)sible 


centrally placed and have chromaltn flakes attached 
to the nuclear membranes The cytoplasm of exfoli 
ated seminal vesicle cells does not contain acid phos 
phatase granules as seen m the epithelial cells of the 
prostatic tissue but does contain a distinctive hpo 
chrome pigment (see illustration 4 o in Tweeddale") 

Papanicolaou Statu 

Figure 5 (compare with "b Figure IB and Figure 
2A) shows two large exfoliated prostate cells occur¬ 
ring m the semen of a 50 year-old vasectomized man 
The cells are stained by the Papanicolaou method 
Their cellular diametr>rs range from 15;im to 2pfim 
and their nuclear diameters are 8pm to lOfim The cell 
in Figure 5A displays irregularly defined cytoplasm 
and the nucleus contains well-defined chromatin 
clumps spread throughout the nucleoplasm Figure 
5B shows a basal prostate cell Its cytoplasm is not 
well defined but some nuclear detail is evident 

Discussion 

Using formalin fixation in con)unction with the Bur 
stone reaction method three morphologically dis 
tinct types of exfoliated prostate cells were observed 
in the semen of vaseclomized and nonvasectomized 
men (1) large round to ovoid prostate cells (2) 
small round to ovoid prostate cells and (3) colum 
nar prostate cells Both the large cells (Figures 2A and 
3A) and the small cells (Figures 2B and 3B) are similar 


in appearance to cells seen in prostatic massage secre 
lions as illustrated by Tweeddale (Figures 9-4 and o 
6) ** Both types of prostate cells probablj represent 
the simple columnar (at times simple cuboidal 
pseudostralified or squamous) prostatic epithelial 
cells that ha\e rounded up upon exfoliation The ex 
foliated columnar epithelial cells (Figure 3C shows 
cells similar to the elongated ones depicted in Figure 
o 3 m Tweeddale”) ha\e maintained their original 
shape perhaps due in part to their large accumula 
tion of densely packed acid phosphatase granules 
Columnar cells containing very little acid phospha 
tase were also observed m the semen (Figure 20 and 
prostatic alveoli (Figure lE) of the older donors 
These columnar cells are similar in appearance to the 
fibromuscular stromal cells found in needle aspirates 
of prostate glands exhibiting benign prostatic hyper 
pbsia as described and illustrated b> Tweeddale 
(Figure 9 8) ** 

All three morphologic types u ere observ ed in both 
the semen and prostatic lumina The prostate cells 
seen m the lumina contain more acid phosphatase 
granules than their semen counterparts (compare Fig 
ures IC ID 2B and 3B) This is probably due to 
greater eiuyme preservation achiev ed through frozen 
section preparation The seminal fluid prostate cells 
may also have released a portion of their acid phos 
phatase granules during the process of exfoliation 
and transit through the genitourinary tract The 
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columnar prostate cells exhibiting few acid phospha 
tase granules found in the semen of older men (Fig 
ures lE and 2C) may represent a type of prostate cell 
which has ceased to maintain its normal secretory 
function due to the onset of benign prostatic hyper 
plasia as discussed by Tweeddale 

Figure 5 (compare with similar appearing cells ob 
tamed by prostatic massage m Tweeddale ” Figures 
9-4 9 6 and 9 7) displays two exfoliated prostate cells 
present in the semen of a vasectomized donor These 
cells were stained by the Papanicolaou staining 
method and their identification would be quite diffi 
cult if other cells were also present in the semen 
specimen Human semen contains white blood cells 
immature and mature germ cells and four distinct 
populations of exfoliated genitourinary tract cells* ’ 
(1) transitional cells of the bladder or of the mem 
branous or prostatic urethra (2) squamous epithelial 
cells of the fossa navicularis (2) prostate cells and 
(4) seminal vesicle cells All of these cells are rela 
lively easy to identify except for the prostate cells 
which look very much like lymphocytes and imma 
ture germ cells Thus the use of formalin fixation in 
conjunction with the Burstone reaction method for 
acid phosphatase permits the quick and positive iden 
tification of exfoliated prostate cells occurring m the 
semen 

This laboratory is the first to report the use of this 
staining method to isolate and identify the exfoliated 
prostate cells present in human ejaculate * ‘* Further 
more these seminal fluid prostate cells seem to ongi 
nate from prostate cells that are sloughed off orexfo 
hated into the lumina of the prostatic alveoli It is 
suggested that the staining method presented here 
could be used to effectively identify exfoliated pros 
tate cells within the semen so that these cells could be 
quantitated and their morphology examined The 
diagnostic potential of this approach should be 
evaluated 
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centrally placed and have chromatm flakes attached 
to the nuclear membranes The cytoplasm of exfolt 
ated seminal vestcle cells does not contain acid phos¬ 
phatase granules as seen in the epithelial cells of the 
prostatic tissue but does contain a distinctive hpo 
chrome pigment (see illustration 4 9 in Tweeddale’*) 

Pnpnnicolflou Stain 

Figure 5 (compare with 'h Figure IB and Figure 
2A) shows two large exfoliated prostate cells occur 
ring m the semen of a 50 year-old vasectomized man 
^The cells are stained by the Papanicolaou method 
^ Their cellular diameters range from iSpm to 20pm 
and their nuclear diameters are Sum to lOpm The cell 
in Figure 5A displays irregularly defined cytoplasm 
and the nucleus contains well-defined chromatm 
clumps spread throughout the nucleoplasm Figure 
5B shows a basal prostate cell Its cytoplasm is not 
well defined but some nuclear detail is evident 

Discussion 

Using formalin fixation in conjunction with the But- 
stone reaction method three morphologicalVy dis 
tmct types of exfoliated prostate cells were observed 
in the semen of vasectomized and nonvaseclomaed 
men (1) large round to ovoid prostate cells (2) 
small round to ovoid prostate cells and (3) colum¬ 
nar prostate cells Both the large cells (Figures 2A and 
3A) and the small cells (Figures 2B and 3B) are sumlar 
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rapjiMcpIaou-^tained Urge exfo 5 «ted pwrtaieceH* m thf semen of 

a 50 year-o)dvasrclDHi edmaletX 1 200) (AlWell-defuted 

cftforo^im clumps m the nucleus and irresutarly defined cyto 
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in appearance to cells seen in prostatic massage seers 
tions as illustrated by Tvseeddale (Figures and Q 
61 »* Both types of prostate cells probably represent 
the simple columnar (at times simple cuboidal 
pseudostralified or squamous) prostatic epithelial 
cells that have rounded up upon exfoliation The ex 
foliated columnar epithefiaf ceffs (Figure 3C shows 
cells similar to the elongated ones depicted in Figure 
9 3 in Tweeddale'O have maintained their original 
shape perhaps due in part to their large accumula 
tion of densely packed acid phosphatase granules 
Columnar cells containing very little aad phospha 
tase were also observed m the semen (Figure 20 and 
prostatic alveoli (Figure lE) of the older donors 
Tbe<e columnar cells are similar in appearance to the 
fifaromuscular stromal cells found in needle aspirates 
of prostate glands exhibiting benign prostatic hyper 
plasia as described and illustrated by Tweeddale 
(F;gure9 8) ’* 

All three morphologic types were observed m both 
the semen and prostatic lumina The prostate tells 
seen w the lumma contain more acid phosphatase 
granules than their semen counterparts (compare Fig 
ures IC ID 2B and 3B) This is probsbiy due to 
greater enzyme preservation achieved through frozen 
section preparation The seminal fluid prostate cells 
may also have released a portion of their acid phos 
phatase granules during the process of exfoliation 
and transit through the genitourinary trad The 
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columnar prostate cells exhibiting few acid phospha 
tase granules found m the semen of older men (Fig 
ures IE and 2C) may represent a type of prostate cell 
which has ceased to maintain its normal secretory 
function due to the onset of benign piostatvc hypet 
plasia as discussed by 1 weeddale ” 

figure 5 (compare with similar appearing cells ob 
tamed by prostatic massage in Tweeddale *• Figures 
9-4 9-6 and 9 7) displays two exfoliated prostate cells 
present in the semen of a vasectomized donor These 
cells were stained by the Papanicolaou staining 
method and their identification would be quite diffi 
cult if other cells were also present m the semen 
specimen Human semen contains white blood cells 
mmslure and mature germ ceJJs and four distmct 
populations of exfoliated genitourinary tract cells* 

( 1 ) transitional cells of the bladder or of the mem 
branous or prostatic urethra (2) squamous epithelial 
cells of the fossa navicularis (3) prostate cells and 
(4) seminal vesicle cells All of these cells are rela 
lively easy to identify except for the prostate cells 
which look very much like lymphocytes and imma 
tuT« germ cells Thus the use of formalin fixation m 
conjunction with Ihe Burstone reaction method for 
acid phosphatase permits the quick and positive idcn 
tifiCdtion of exfoliated prostate cells occurring m the 
semen 

This laboratory is the first to report the use of this 
taming method to isolate and identify the exfoliated 
prostate cells present m human ejaculate * ‘® Further 
more these seminal fluid prostate cells seem to ongi 
nate from prostate cells that are sloughed off orcxfo 
liated into the lumma of the prostatic alveoli h is 
suggested that the staining method presented here 
could be used to effectively identify exfoliated pros 
tate cells within the semen so that these cells could 
quantitated and their morphology examined The 
diagnostic potential of this approach should be 
evaluated 
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Seminal vesicle tissue Note the absence of acid phosphatase gran 
ufes Arrow shows characierislic lipochrome inclusions (Burstone 
reaction plus hematoxylin X I jOOl 


centrally placed and have chromahn flakes attached 
to the nuclear membranes The cyfop/asm of exfoii 
ated seminal vesicle cells does not contain acid phos 
phatase granules as seen in the epithelial cells of the 
prostaljc tissue but does contain a distinctive hpo 
chrome pigment (see illustration 4 9m Tweeddale'*) 

Papanicolaou Stain 

Figure 5 (compare with b Figure iB and Figure 
2A) shows two large exfoliated prostate cells occur¬ 
ring in the semen of a 50 year-old vasectomized man 
The cells are stained by the Papanicolaou method 
Their cellular diameters range from 15pm to 2C^m 
and ihtir nuclear diameters are 8pm to IQum The cell 
in Figure 5A displays irregularly defined cytoplasm 
and the nucleus contains well-defined chromatin 
clumps spread throughout the nucleoplasm Figure 
5B shows a basal prostate cell Its cytoplasm is not 
well defined but some nuclear detail is evident 

Discussion 

Using formalin fixation in conjunction with the Bur- 
stone reaction method three morphologically dis 
tinct types of exfoliated prostate cells is ere observed 
in the semen of vasectomized and nonvasectomized 
men (1) large round to ovoid prostate cells (2) 
small round to ovoid prostate cells and (3) colum 
nar prostate cells Both the large cells (Figures 2A an4 
3A) and the small cells (Figures 2B and 3B) are similar 


A 
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B 

Figures 

^i>paTticohousUineii)arsee'(f6iiaieiSprDsta}ece))ftnthe$emnci 
aSO-year-oId vasectomized malftx 1 200) (A)t\eH-defincd 
chromatin clumps m ihe nucleus and irrrgularl> defined cv to 
plasm (8i Some nuclear detail visible 


in appearance to cells seen in prostatic massage secre 
tions as illustrated by Tu eeddale (Figures o-j and 9 
6 ) •' Both types of prostate cells probably represent 
the simple columnar fat times simple cuboidal 
pseudostratified or squamous) prostatic epithelial 
cells that hav e rounded up upon exfoliation The ex 
foliated columnar epithelial cells (Figure 3C shows 
cells similar to the elongated ones depicted in Figure 
9 3 in Tweeddale**) have maintained their original 
shape perhaps due in part to their large accumuia 
tion of densely packed acid phosphatase granules 
Columnar cells containing very little acid phospha 
fase were also observed m the semen (Figure 2C) and 
proslalic alveoli (Figure lE) of the older donors 
These columnar cells are similar in appearance to the 
fibtomuscular stromal cells found in needle aspirates 
of prostate glands exhibiting benign prostatic hyper 
plasia as described and illustrated by Tweeddale 
(Figure 9 8) *' 

All three morphologic types were observed m both 
the semen and prostatic lumina The prostate cells 
seen m the luinina contain more acid phosphatase 
granules than their semen counterparts (compare Fig 
ores IC ID 2B and 3B) This is probably due to 
greater enzyme preserv ation achiev ed through frozen 
seciiocv preparation The seminal fluid prostate cells 
may also have released a portion of their acid phos 
phalase granules during the process of exfoliation 
and transit through the genitourinary tract The 
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inlrautenne foTetgrv body Mast cells or ttssue baso 
phtlic granulocytes are well known to have receptors 
for IgE and their cytoplasmic granules contain hista 
mine and heparin Our results suggest that mast cells 
may have an important role in the antiferlility action 
or foreign body reaction of lUDs but further work is 
required to explain the mechanism of contraception 
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Stellate Structures m Oral and 
Vaginal Smears 

To the Editors 

Stellate structures have been seen in oral and vaginal 
smears (Figure 1) in association with marked inflam 
matory changes of the cell population Cornelius* re 
ported the same structures in skin scrapings of the 
normal and diseased skin The conditions in which 
they find habitat according to Cornelius included 
nummular dermatitis contact dermatitis tinea ve$i 
color and mantlial intertrigo The structures have 
stellate forms containing from three to eight legs 
joined at one point In Papanicolaou stain they at 
tamed a bleached yellow color revealing a thick 
walled structure and a hollow-space centrum which 
may be Idled with a dark stain (hematoxylin) Come 
Iius suggested that the structures are of organic on 
gm composed of cellulose The University of Penn 
sylvania School of Botany staled that these structures 
may be derived from Ihe leaves and stems of Vibur 
num dentalum (arrowwood) which grows over 
much of the east coast and the midwest of the United 
States and Canada ’ * ’ In the Enej/clopedia of Plant 
Anatomy Uphof* referred to these structures as tn 
chomes 
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The Presence of Mast Cells m 
lUD Smears 
A Prelimmary Report 

To the Editors 

The cytologjc study of the endometrial reaction to 
the intraulenne contraceptive device (lUD) has been 
discussed in a limited number of papers ‘ * * •'Sagiro- 
et al* demonstrated the cellular changes in direct 
contact smears of the Lippes loop (loopal smears) 
Macrophages were found the first week after iU£> 
insertion This was attributed to the antifertihty 
effect of the lUD since spermatozoa were phagocy 
losed by macrophages ^ We confirmed the presence 
of macrophages surrounding the devices in six cases 
and other preparations showed polymorphonuclear 
leukocytes predominantly Previous authors did not 
mention the appearance of mast cells in loopal 
smears We have observed the presence of masi cei/s 
(tissue basophils) m direct-contact smears of lUDs 
(lUD smears} Mast cells were demonstrated with 
both Hansel s slam* and acidified loluidme blue (Fig 
urel) ‘ 

The total number of mast cells as observed with 
Hansel s method was counted microscopically 
Twenty Ota rings were removed as described by 
Sagiro^Iu * These were withdrawn within fen days 
after menstruation The devices had been in place 
One to seven years Touch preparations were made 
from the lUDs and from 20 controls without mflam 
matory changes 

All patients including those in the control group 
were of reproductive age Large numbers of mast 
Cells were observed in the presence of the ICJDs but 
mast cells were infrequent m the control specimens 
(Table I) There was no correlation between the 
number of mast cells and the period the devices were 
retained m the uterine cavity On histologic study 
the lUDs were associated with a marked leukocytic 
infiltrate ’ “ Holub et aP and Gump et aP have re 

268 
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Different fe^lures of mast cells with large cytoplasmic granules in 
the lUO smears (Hansel s slain X \ 0001 

Table I Nuwjfrerof Mast Cp/(s Per Ttio lUD Smears 

Mean (tS D »number ol 
Group mas t cells pe r two sl ides 

lUD smears (n ^20) 311 (±32) 

Controlsmears (n=20) 49(±19) 

ported elevated IgG and IgM levels :n the serum of 
iUD users Tbey postulated that these ekvated im 
munoglobulins might reflect an allergic reaction to an 
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intrauterrne foreign body Mast cells or tissue baso 
philic granulocytes are well known to have receptors 
for IgE and their cytoplasmic granules contain hisla 
mine and heparin Our results suggest that mast cells 
may have an important role in the antifertihly action 
or foreign body reaction of lUDs but further work is 
required to explain the mechanism of contraception 
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Stellate Structures in Oral and 
Vaginal Smears 

To the Editors 

Stellate structures have been seen m oral and vaginal 
smears (Figure l) in association with marked inflam 
matory changes of the cell population Cornelius^ re 
ported the same structures in skin scrapings of the 
normal and diseased skin The conditions in which 
they find habitat according to Cornelius included 
nummular dermatitis contact dermatitis tinea vesi 
color and manilial intertrigo The structures have 
stellate forms containing from three to eight legs 
}oined at one point In Papanicolaou stain they at 
tamed a bleached yellow color revealing a thick 
walled structure and a hollow-space centrum which 
may be filled with a dark stain (hematoxylin) Come 
lius suggested that the structures are of organic on 
gin composed of cellulose The University of Penn 
sylvania School of Botany stated that these structures 
may be denved from the leaves and stems of Vtbur 
num dentatum (arrowwood) which grows over 
much of the east coast and the midwest of the United 
States and Canada ’ ’ In the Encychiiecha of Plant 
Anatomy Uphof referred to these structures as tri 
chomes 
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Many species of plant may contain different types 
of tnchomes vaiying greatl> m color size shape 
and number*’ They may be arachmoid tufted t 
shaped or dendritic ’ * * Some of them like Muemta 
pnmtJJs contain the heat-stable chemical substance 
mucunain which is a proteolytic enzy me * 
Tnchomes present in the oral cavity and the 
vagina may contribute to the inflammatory changes 
and lysis of the cell populations seen in the smears 

Herman Medak DOS Ph D M D 
Paul Burlakovv B S 

From the Department of Oral Diagnosis College of 
Dentistry University of Illinois Medical Center, Cbi 
cago Illinois USA 
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Many specjes of pjant may confam different types 
of Inchomes varying greatly in color size shape 
and number* ’ They may be arachmoid tufted t- 
shaped or dendntic * * • Some of them like Miictnia 
pnmens contain the heat-stable chemical substance 
mucunain which ts a proteolytic enzyme • 
Trichomes present in the oral cavity and the 
vagina may contribute to the inflammatory changes 
and lysis of the cell populations seen in the smears 

Herman Medak D D S Ph D M D 
Paul Burlakow B S 

From the Department of Oral Diagnosis College of 
Dentistry University of Illinois Medical Center Chi 
cago Illinois USA 
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Sum eTakahashi 

Yag Kara 1167 2 

1905 Shibukawa GunmaPref 377 Japan 
ZcciseiToyoda 

tCitanoahocbo 492 VonesMetpunalHospilaJ 

1906 Omihachiman Shiga 523 Japan 
Ayako Cungi 

c7o Kaneko kata Osak<4 10-l3 

1907 Shnkagawaku Tokyo 141 Japan 
Re koKavtanusfa 
Shinsakul964 14 Takatsu ku 

1908 Kawasaki-shi Kanagawa ken213 Japan 
KeikoTakrda 

OogmaS 19-6 505 

1909 Kwoku Tokyo 136 Japan 


1921 

IP’Z 

1923 

1924 

1925 

1926 


Mieko Yamashiro 
Sh baaonO'<ho 3 3 939 

Kawaguchi Sattama332 Japan 1^10 

SigeoMat unaga 
TcnnocKho kita 2 31 23 

Abcno ku Osaka Osaka (u S45 Japan 191] 

Kiromoto Karada 
lrmo<ho 17199 

Hamamat u Shiauoka 432 Japan 1912 

NaokoHMoshi 

c/oMutsuwa ryo Takashimada fa4 30 3 

llabajhi ku Tokyo 175 Japan W13 

KenciMita 

KaTTubeTTii S 905 Sowa<ho 

Sarushima-gun Iba aki 306 Japan 1914 

KenichiTezuka 

KoVufuNaka 570 

Tokushima Tokushima 779 31 Japan 1915 

Ke ko Akamine 
M yaketeiu n 092 M nami ku 

Fukuoka Fukuoka 815 Japan 1916 

Keiko Uh kawa 
Natsumdail 0-9 505 

Funabashi O’ ba273 Japan 1917 

Takashi Kimura 

Tod nMidonmach ryo 301 2 

Musa hmo Tokyo 180 Japan 1918 

T 

Nat onal Hospital Malsudo 
Takalsukashinden 123 1 

Matsudo Chiba 271 Japan 1919 

Kiyohito Ishikawa 

Zetuso3 Higa>hiumetubo<ho2 1 

Toyota AichiiTl Japan lOnp 


M kiko Agiki 

c/oVSakamiya Apartment No 2W Maliunami 4 14-8 


Ch ba-«hi Chiba ken 260 Japan 1927 

Reiko Kurihara 
Hakusan29U 2<home 

Sunkyoku Tokyo 112 Japan 1928 

MiaueTakahashi 

c/oKiku«o Aral 2-8 10 

NakanoVu Tokyo 165 Japan 1929 

KenKubn 

Oaaa Ogawa 1016 

Ogawa machi Saitama 355-03 Japan 1930 

Kyoko Kunki 
Kita-Oh zumi 542 

Nerima ko Tokyo 177 Japan 1931 

Shinobu Yamamoto 
Matsushima S4S 

Kurashiki-shi Okayama 701-01 Japan 1932 

Takashi Ogun 

c/oAp( olMalsugaoka Hime203 
Nitona-cho638 

Chiba Chba280 Japan 1933 

Kouich Nagasaka 

Ousu2 8 13 

Ichkawachi Ch ba ken 27201 Japan I034 

Sumi Mashimoto 
Saga 2051 

Hirao-cho Kumags-^un YitcaeicluTtllZ Upw. ItliS 

Tom ko Fujiwara 
Niidashinden 14 IS 2<Kom« 

Akila Akita 010-14 J pan 1936 

KiyoiaiaWashiya 

Ushiginuaia toyaji 1116 

Akita AkilaOlO Japan 1937 
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Osamu Emoto 
4Kumj2 

Hada Oila Oita 870 Japan 
Monhiro Matsuda 

KuwanoNakanol3S 

Anan Tokushima 779 14 Japan 

Naoko Okaaakj 

Hagigaoka 271-403 

Sendai Miyasi982 Japan 

Katsumi Kobala 

Nosukel4 349 Nishi ku 

Fukuoka Fukuoka 814 Japan 

Tuyosi Okura 

Erai 287 2 Kotohjra<ho 

Nakatado-gun Kagawa ken Japan 

Sachiko Kubono 

Furuyama 1340 

Haga-gun Tochigi 321-lS Japan 
Sachiko Tsuda 
c/oTsutsumisanhaitsu A 102 
Tsutaumiinati 9 1 2<home 
Sendai Miyagiken980 Japan 
TomoyasuNakanishi 
Opgaoka 115-35 
Otsu Shiga 520 Japan 
Chikako Nabeshima 

Kotobukimansion 2-C Nishihukazu-cho 45 
Hukuyama Hiroshima 720 Japan 
Mac/iieKafo 
Onoll45 2 Sayama<ho 
Minamikawachi-gun Osaka 589 Japan 
Emiko Kawatsu 

c/o Mr Ide Koenzi Minami 3 IS 2 
Sugmami ku Tokyo 166 Japan 
^ Yasuhiko Sakakt 
' Nanura Otonari Bo 1944 
Kashima-shi Saga ken 849 15 Japan 
Yoshihisa Tanaka 
Fuel jutaku No 527 
Shiki-cho Nishi 1 3 
Yao Osaka 581 Japan 
Yuka Shimazu 
Sakae machi 17 3 
kawanishi-shi Hyogo666 Japan 
Pak Man Chan 

102 Hill Road 9lh Floor Flat A 
West Point Hong Kong 
Hikaru Munaoka 
Yoshiki71941 Okagaki-cho 
Toga-gun Fukuoka 811*42 Japan 
Sadahiro Kobayashi 
Akanegaoka 313 23 
Yanwgata-shi Yamagata ken 990 Japan 


Registration 

Number 


1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

3878 

1879 

1880 

im 

1682 

3883 

1884 

1885 

1336 


Yongkil Chung 
Bjrnkokdong 2^ 9 
Seoul Korea 
Toshihiko Natsume 
Rin<ifnJ7-4 Tahara 

Tahara<ho Atsumi-gun Aichi441 34 Japan 

Motoo Yapma 

Kanazawa 4832 3 

Chmo Nagano 399-03 Japan 

KazukoNishino 

Kosone<ho 1-4 14 

Njshmomjya Hyogo663 Japan 

Yu|i Yoshida 

Ueno-cho 7-45 

Toyota Aichi 471 Japan 

Takao Oba 

Azanjjno 30-37 1 

Midon ku Yokohama Kanagawa ken 227 Japan 
Rumiko Yamasaka 
Shinjo 13-669 Nakahara ku 
Kawasaki Kanagawa 211 Japan 
Yasuko Eitaki 

Ha-go Honkawaso Norru-cho5 3S 
Takatsuki Osaka 569 Japan 
TsuzukoSato 

c/oShinwa-hou$e8 Honcho6*2S3 
Nakano ku Tokyo 164 Japan 

TetsuroYonemura 
Ilopia Muko Mansion 723 
DuonomaeS-3 Kamiueno-cho 
Muko Kyoto 617 Japan 
Hiroshi Horita 

c/oSeifyu-so6 Hoshima9 54 
Kanazawa Ishikawa921 Japan 
Akiko Iwamoto 
Kengun 1 34 18 

Kumamoto Kumamoto 862 Japan 
Fumcaki Ishikawa 
4<home 7 jo Toyooka 
Asashikana Hoi.katdo07l 11 Japan 

Yoshibumi Sano 
Mishima-cho 2 2 707 
Ibaraki-^i Osaka 567 Japan 

Yoshitaka Ohta 
Munezaki 3 2495 
Kurume Fukuoka 830 Japan 

KatsuyoTakubo 

Mukae machi 1 3 28 

Kumamoto Kumamoto 860 Japan 

HideoKataoka 
Ichinyama 5 2 3 
Otsu Shiga 520-21 Japan 


Regtstralicn 

Number 

38«7 

18SS 

1889 

1590 

1891 

1802 

1893 

1894 

1895 

1890 

1897 

1803 

1809 

1900 

1901 

J902 

1903 
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Regs at on 
Nuinber 


Reg strat ofi 
Numbef 


Kikuko Hamanaka 

Hag nomach 2 13 13 

Senda Myag ken 938 japan 

Ch zuko Kobayash 

Yosh zak li3 M sh ma mach 

San o-gun N gala 940 23 Japan 

Kazuh sa Ki amura 

Sh moyamaguch 1251 8 

Hayaina<ho M u a gun Kanagawa 204-01 Japan 

FurruoN sh masa 

Naka ch ba 38 Nakahon<hQ 

Iwaku a Aich 482 Japan 

H toyuk Egam 

Kennsu302 11 Naganejutaku 
Nagane mach 1 3 Handa A ch 475 Japan 
Isao Fu) mgn 
Kamee 2 13 4 

Kamama su sh S zuoka ken 432 Japan 
MekoYatnash o 
Sh baao o<ho 3 5 93° 

Kawaguch Sa ama 332 Japan 

S g 0 Ma sunaga 

Tanner <hok ta2 31 23 

Abeno ku Osaka Osaka Ju 545 Japan 

H romoto Harada 

If no<ho 17199 

Hamama su Sh zuoka 432 Japan 
NaokoK osh 

c oMutsuwaryo Takashmad ra4 30 3 
Ilabash ku Tokyo 175 Japan 
Kenz M a 

Kam bem 5 90S Sowa<ho 
Sar sh ma-gun Iba ak 306 Japan 
Ken ch Tezuka 
KokufuNak 570 

Tokush ma ToV Vi ma 779 31 Japan 
Ke ko Akam ne 
M yakelenz n 692 M nam ku 
Fukuoka Fukuoka 815 Japan 
Ke kolsh kawa 
Na sum da 1 20-9 505 
Funaba h Chb3 273 Japan 
Taka h Kimura 
TodnMdormach ryo30I2 
Musashno Tokyo 180 Japan 
Tamatom Ihara 
Na onalHosp alMasudo 
Takatsuka h nden 123-1 
Mats do Ch'ba2'l /a an 
Kyoh lolshkawa 
2eluso3 Hgashuiwcho-cFoll 
Toyota A chi 471 Ja-an 


1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

19U 


Kyoko Ish hara 
S-diome M nam macb 1 7 
Kch|yo| Musa^ no Tokyo 180 Japan 
Sum e TaLaha^ 

Yag hara 1167 2 

Sh bukawa Cunma Pref 377 Japan 
Zense Toyoda 

Kitanoshocho 492 VonesMemonalHosp tat 
Omhachman ShgaS23 Japan 
Ayako Cun 

c o Kaneko kata Osak 4 10-13 
Shinkagawa ku Tokyo 141 Japan 
Ke ko Katvamura 
Shinsaku 1864 14 Takatsu ku 
Kawasak-sh Kanagawa ken 213 Japan 

Ke koTakeda 
Oo|inaS19-6SOS 
Koloku Tokyo 136 Japan 
MkikoAiki 

c oWaWyaApartewtSo »l.MaSss=im4-l« 

Ch ba^h Ot ba-ken ^ Ja an 

Re ko Ksinhara 

Hakusan 29-11.2<F<o 

Bunkyewka Tckjo 11_ Jjtb- 

MizueTaaa.Sasb 

c oKjk9«> A-i: -6-- 

Nakano-»a.'«TO » 

KsKshs 

. 21 . 

'~-7; 



192^ 


19_3 


IT*! 


19.J 


I5Co 


JIT" 


j*-V> 


1*7 


r- 

iL.y-g-q-n-n -^4, 







-fZ- 2 


/U 


O’- 2>< 
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Emiko Shinohara 
Wakamiya-clio 2 7 13 
Maebashi GunmaSTl Japan 
TomokoAnan 

Kunishimakau Oufe macJij 2 3^ 

Oita Ona S70 Japan 

Yunko Kuroda 

c/o Mrs Shmohara Otsuka S 10-2 
Bunkyo ku Tokyo 112 Japan 
Yosifumi Miyajima 
Kita]yo2729 

Shimoma Anan 399 15 Japan 

Tonjko Tanaka 

Yonnotubo Koutan 12 37 
Nagaokakiyo Kyoto 617 Japan 

Tokio Nishi 
Oaza Shodai 1134 97 
Hifakata Osaka 573 Japan 
YokoTakeda 
Shmkotonil2 1! Kitaku 
Sapporo Hokkaido Japan 

Pucnie Suyatna 

Clean House 6 Muodo Mukogawara 975-1 
Amagasaki HyOgo660 Japan 

Tomoko Mofitt aki 
Anduo Kata Inage Kigasi 5-1 2S 
Chibachi Chiba Wn 251 Japan 
Masayasu Shimada 
Ku£Umoto<ho 511 5 
Kashiwara-fthi Nara ken 634 Japan 
Hideyo Tsukano 

c/o Sakuravama-so Skitravama 5 716 
Zu hi-shi240 Japan 

' SurnikoTakagi 
kamiogj 4-4 5-212 
Suginatiu ku Tokyo 167 Japan 

JVoriko Kmvano 
Onodani 1382 

Kabo machi Kaho-gun Fukuoka ken 820-03 Japan 
Hiroshi Suzuki 

Raionzu Mansion 3 SOS Ataiill 
Ichikawa Chiba 272-01 Japan 


Regtstration 

Number 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1046 

1947 

1948 

1949 

1950 

1951 


Yayoi Niinn 
Asatusa 5-64 10 
TaituoJco Tokyo 111 Japan 
Toduko Monkawa 
Kotobukisozigoshitzu Mmatniku 
HigashikujyoNishiinainotochyo ll 
Kyotoshi Kyoto-fufiOl Japan 
Masatoshi Uesugi 

c/o Miura mansion 306 Ushtgimanishi2 5-8 
Akita Akita 010 Japan 
Shizuko Yamazaki 
Motokitakata 2 115 

khikaiva-sKi Chiba-ken272 Japan 
Hifomi Sekjgucht 
c/oNagai-so Umedamachi 5-16 
Sendai Mi>agi kenO**© Japan 
Tohm Tashiro 
Shin machi 2 2-6 

Komamoto Kumamoto 860 Japan 
Tadayuki Taguchi 
Nishiirnag:a»'ka<ho 17-4 
N)gashisumi>oshi ku 
Osaka Osald546 Japan 
R»iko Sekiguchi 

c/oNagai-so Utnedamathi 5-16 
Sendai Miyagi-ken9S0 Japan 
HarueTsukada 
vlmamigata 1417 

Jyoetsu-du Nigata-ien 943-04 Japan 

blitumune Satake 

K'shi7}oininarru2 16 

Obihtro Hokkaido 080 Japan 

loshtro Murabayashi 

Houda^o 205 

Niatsuiaka Mie 515-02 Japan 

Nonko Sedohara 

Mamizu 857 lO Mashiki machi 

Kamimashtki-gun Kumamoto &bl 21 Japan 

Naomi Hayakavra 

Kamiahara 177 

Kofu Vamanashi Japan 

Yukihiro Hirae 

TamosKin 101 Tomiaimachi 

Shimomashiki-gun Kutnanioto861-H Japan 


Motozi liisatomi 

c/o Kenei-Okuwa 2 12 Okuwa Taira 1-4 
Kanazawa Ishikawa 921 Japan 
Yuki Sato 

c/oSakuiuso6 Kawasin uwanomatiS 3 
Akita Akita 010 Japan 

Shoio l\atanabe 
J3-chome6-l3 Miyahara 
Kure Hiroshima 737 Japan 


Junichi Manage 
Kacnt^min ishimaru 2 J343 

1952 Naokata Fukuoka 822 Japan 
Mayumi Kami>3 

Kita machi 1 23-12 

1953 lVarabi-4hi Saitama334 Japan 
Midon Yamamoto 
NUhidaZ I 

1954 Kofu Yamanashi 400 Japan 
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Registration 

Number 

I9S5 

195'’ 

1953 

19a9 

l^eo 

1961 

1962 

1963 

1064 

1965 

1966 

1967 

1968 

1969 

19T) 

1971 
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Regisiratfon 

Humber 


Registrat on 
Number 


Yachiyo Tamura 

Masuzawa J-ata yamae3 25 18 
Suginami ku Tokyo 168 Japan 

Brussels Belgium—October 6 1979 

Mon que A Dhelin-Comille 
2o rue du FeveJe 
F 5«113 Seel n Nord France 
Michele Rizon 
Castera Pectiurois 
F32 OOLectoure France 
The IseDubacq 
FryeBonwPolJet 
F 59000 L lie Nord France 
QaudeThoret 
53 J’uedu26)e!r<D agon 
F 21000 Dijon France 
Gh slame M Evrard 

11 rueDamide 

F SHOO Reims France 
FranpoiseF Seven 

12 rueMalakoff 
F3S100 Rennes France 
Marie-Chnstine Breazo 
CAPC Z’Bd/T areovitch 
F-06200Nee France 


Philadelphia Pennsylvania USA 
—October 14 1979 

She la Hongerford Brady 
lOSUanf rRd 
BalaCynwyd PA19001 
AlceL Wnght 
S0-4Re ereRd 
DrexelHill PA 19026 
Joanne H leneKupratis 
101 U S Hwy 2- Apt 33C 
North Pla nt eld NI17060 
Melis a A Stevens 
iliJacPaJh Arl i^D 
Maple Shade NJ 08052 
Raymond M chael D niels 
IS’SP ospecfR;dge 
HaddonHeghts M 08035 
Bonne Carol Artal 
21 8Easts }tnic>reSt 
Baltimore MD 21231 
LarryE Kepner 
224 N Chestnut St 
Eluabethtoivn PAITO-’ 


Jo 01en Conaway 
48 East West Dr 
Pittsburgh PA15''37 
MichaelW Gallagher 
48 East West Dr 
Pittstnirgh PAIS 37 
John I Flanagan Jr 
11 Ridgewood Ave 
Delran NJ 08075 

Munich Germany—November 10 1979 

Ursula Munder 

Schutrstras e 50 

DSOOOKoIrtSJ WestCennary 

CaclaPotl 

Vondel$ira»se56 58 

DSOOOKoInl West Germany 

Beate Rottmann 

Kreutermuhlstras el8/3 

A 5(^0 Sairburg Austria 

Kr sia Tenberken 

hm Hon $ trane 3 

DS000Koln41 West Germany 

Winston Vialva Shaw 

6 SSih Med ca) Detachment 

Landsiuhl Germany 

A P O N Y 09189 

Elarbara Mana H Idegard Lutterbeck 

Cravenreuthst a se R 

0 5000 Koln 30 West Germany 

Ursula Groppel 

Badrstrasse? 

DS^TOPIeltenberg West Germany 


LosAngeJes Cah[ornta~~]anuary27 1980 

Stephanie Johnson Harner 
732lLeono |F12 

VanNuys Cal forma 91405 1 

Jan te AnnKronick 
870 Saratoga Ave F107 

San Jose Cal fomia 95129 y 

Virginia A Fogaras 
2707 Rt 307 East 

Jefferson Oh o 44047 2i 

Sfiaron W Carter 
2287 Hanford Road 

Doator Georgia 30033 2( 

DonaMRoy Layton 
1216NonhLnneII 

Farmersville Cali/ornia 93223 2C 
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Rtgi^t ration 
Number 


Helene Haber 
2DS5 Clendon Ave 

Los Angeles California 90025 2003 

MaryE Forrester 
518 Fors> thia Lane 

Richmond He/ghfs Ohio 44143 2004 

Marinell Hartley 

351 Azalea Rd Apt F3 

Mobile Alabama 36609 2005 

Ham Komberg 
CalleLeforja No 82 

Barcelona 21 Spam 2007 

Norma J Hellmann 
Rt 9 BoxlTOD 

Rapid City Sooth Dakota 57701 2003 

Sharon Hilton Fauresl 
#16 Arctic Springs 

Jeffersonville Indiana 47130 2009 

Kathleen Ann Powers 
8702 W 80lh 

Overland Park Kansas 66204 2010 

Joyce Chung Wang 
1555 San Marino A\ e 

SanManno California91108 2011 


Regisiralion 

Number 


fCathfeen Mane Smith 
3C9Sou<{tV(ew Rd i9 

Arcadia California 9100o 2012 

Ranfit Kumar Sarkar 
9l9Clovcrdj!eRoad 

Montgomery Alabama 36lDt> 20J3 

Lucille Aune LeBIanc 
8019 A Hidden River Dnve 

Temple Terrace Honda33617 20J4 

Philip Alan Russell 
621N Institutes! 

Colorado Springs Colorado B0903 20IS 

Barbara Ann Canavan 

RRif3 

Spnnghill Road 

Fredericton N B Canada E38 4X4 2016 


RussellS Haley 
3401 Rancho Sierra 
Bakersfield California 93300 

Debra Judith Miller 
26048Fai7nfie}dRd 
Calabasas California 91302 
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American Society o( Cytology Officers and Executive Committee Members, 1979-80 

Proident Slcven 1 Hsjdu M D F I A C 
I^ewYork New York 

President Elect Wdliam H Kem M D F I A C 
Los Angeles California 

Vice President William W Johnston M D FI AC 
Durham North Carolina 

Secretary Treasure^ Warren R Lang M D F I A C 
Philadelphia Pennsylvania 

£xecuf»i>e Committee 

Medical Members Bernard Naylor M D F 1 A C (1080) 

Ann Arbor Michigan 
W Budd Wentz M D (1980) 

Cleveland Ohio 

Marluc-Bibbo M D FI AC (1981) 

Chicago Illinois 

Yener S Brozan M D F I A C (1081) 

Baltimore Maryland 

Sidney A Coleman M D (1982) 

Memphis Tennessee 

James E Parker M D M I A C (1982) 

Louisville Kentucky 

Past President William J Frablc M D F I A C 
Richmond Virginia 

Assoaate Members PalnciaR Ashton CT(ASCP) CFIAC (1980) 
Durham North Carolina 
AnnH Clark C T (ASCP) C M 1 A C (1981) 
Charleston South Carolina 

Erecufiue Secretary 
LenoreL Stngan RN B S 
Philadelphia Pennsylvania 

British Society for Clinical Cytology 

The 18th Annual Meeting of the British Sooety forQimcal Cytology was held m Brighton from Septemberisto 
28 1979 This wa^ a joint meeting with the Ninth European Congress of Cytology under the presidency of 
ArthurSpnggs Tlie scientific program included the following symposia (l)lbeccll (2) serous fluids (3)meno 
pausal hormone replacement therapy and (4) quality control m diagnostic cytology 
There were numerous proffered papers on various aspects of clinical cytology technical advances cy togenet 
ICS etc and a slide seminar One session was reserved for the Bntish Society of Colposcopy and Cervical 
Patholofy under the chairmanship of Albert Singer The guest lecture delivered by Ralph Richart was The 
Diagnosis and Management of Cervical Intraepithelial Neoplasia and Vaginal Adenosis/Intraepithelial Neo 
ptasia 

Following the meeting workshops on aspiration cytology lymphomas viral diseases and urinary tract dis 
orders were held at the Charing Cross Hospital London 
At the ACM the officers of the soaelv were reappointed for another year The resignation of the meeting sec 
retary Dr David Melcher was received with regret and Dr Lever was elected to take his place Three cound 

members were due to retire after three years of service and three new members (Dr Grubb Dr Yule and Mr 

ProciorJ were elected 
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Greek Cytological Society 

The officers of the Greek Cytological Society for *e period Januaoi 1980 to December 1981 are the folloomg 

Presidenl Kalliopj AlkalaT M D 
Vice-Presjdent Chryssj Frangab M D 
General-Secretary Mary Efstraliadou M D M I A C 
Assistant Secretary HIi TamvakopoxJou M D 

Treasurer Catherine Stamouli M D FJ AC 
Members Kalhopi Kyrkou M D 

Irene Drakopoulou M t) 

Hilton Hotel The Cytological Soacty will partiapate with a panel discussion entitled 'Bronchogenic Carono- 
ma and with eight papers on various cytologic subjects 


Japanese Society of Clinical Cytology 

The 21st Annual Scientific Meeting of the Japanese Society of Climcal Cytology will be held June 11-13 19S0 in 
Chiba Oty Japan Professor Dr Hideo Katsub Dean of Chiba University has been elected president of the 
congress The following items will be presented 

1 Special lecture A Trial to Modulate Tumor Cell Differentiation (Dr TobndoOkada) 

2 Symposium on the diagnostic cytology of precancerous lesions (Chairmen Dr Ichiro Tab and Dr Yoshio 

Em) 

3 Symposium on the aspiration cytology of lymph nodes ((iSiairmen Dr Tatzan Suchi and Dr Noboru 
Tan^a) 

4 Lecture on the cell morphology of blood diseases (Dr Hideo Shigeta) 

5 Slide seminar led by Dr Kmya Sawada and Dr Tatsuya Okamolo 

For further information contact Dr Seigo Fukuma Director Chiba Cancer Center Hospital 666-2 Nifona 
Chiba 280 Japan 


Sociedad Lalino-Americana de Citologia 

En ocasion del VI Congreso I^tinoamencano de Olologia realizado conjuntamente con el V Congreso Argen 
tmo y If Reunion Iberoamencana de Citologia cn la cuidad de Buenos Aires enfre los dias 22 al 26 del mes de 
Octubre ultimo tuvo lugar la Asamblea Ordinaria de la Sociedad Latinoamencana de Citologia oportunidad en 
la cual fueron renovadas las autondades de la Comision Directiva la que quedo constituida de la siguiente 


Dr Zenon Gonzalez Romero F I A C (Paraguay) 

Dr Jose Mana Barcellos F I A C (Brasil) 

Dra Lucrecia IlJescas de PeJuffo FI A C (Argentina) 
Dr Gustavo A Schickendantz F 1 A C (Argentina) 
Dr Alfredo Dabanchens M I A C (Chile) 

Dra Merces Ponte Cunba FI AC (Brasil) 

Dr Jose A Mautone (Uruguay) 

Dra Elena Pentanes de Torres FI AC (Mexico) 

Dra Hena Cardona de Herrera (Honduras) 

Dr Rodolfo Lorenzana (Guatemala) 

Dr Carlos Restrepo (Colombia) 

Dr Juan Carlos Garcia Giesmann (Peru) 

Ademas deseamos Ilevar a su conoamieuto que el W Congreso Lalinoamencanc, de Qtologia tendra lugar 
en la cuidad de Asunaon Paraguay eneIanol982 


Presidente 
Vicepresidenle 
Secretana 
Tesorero 
Vocales Titulares 


Vocales Suplentes 



Editorial 


Environmental Carcinogenesis 
and Cytology 

Leopold G Koss M D F I A C 


From the Depa trreiit of Pathology Montefiore Ho pital and 
Med ca! Center Albert E n lein College of Med cine Bronx New 
York USA 

Dr KosisPr Irsvjr and Cha rman 


It has been known for several centuries that workers 
m cobalt mines in Schnceberg m Saxony Germany 
and in nearby radium mines in Joachimsthal (Jachy 
mor) Czechoslovakia have had a high rate of lung 
cancer * * The cause of the disease was shown to be 
radioactive dust that these workers inhaled This is 
one of the first and best known examples of environ 
mental carcinogenesis The industrial revolution and 
more significantly perhaps the synthesis of organic 
chemical compounds in the 19th century increased 
the number of known carcinogens manyfold The 
first observations on the relationship of synthetic 
chemicals to cancer were recorded m 1895 when 
Rehn** described an excessof bladder cancer in work 
ers in the dye industry producing aniline based color 
ants 

The phenomenal industrial growth that occurred 
in the 20th century has polluted our air and water 
and has exposed the population of industrialized 
countries to contacts with many substances that have 
proven to be carnnogenic at least in the expenmen 
tal animal ’ Ames s bacterial test can efficiently iden 
tify many mutagenic hence presumably carcino 
genic substances ‘ and their ubiquitous presence m 
urban air has been documented ' 

The dilemma that environmental carcinogenesis 
poses for humankind is very serious Clearly with a 
very few exceptions such as toxic war gases and the 
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atom bomb it was not the intention of the engineers 
of industnal progress to harm people Indeed never 
before in the history of humankind have so many 
people lived as well and as long as they do today 
Sometimes unexpected benefits accrued to human¬ 
kind even with the most devastating substances for 
example the most feared of all war gases mustard 
gas has become the cornerstone of chemotherapy for 
cancer and the technology initially used to produce 
an atomic explosion has been harnessed to produce 
energy that in spite of the Three Mile island aca 
dent may serve us well until better solutions are 
found One of the temble ironies of generalized eco 
nomic progress and the increase in leisure lime has 
been the widespread use of tobacco which contrib¬ 
uted to a dramatic increase m lung cancer 
It appears likely that virtually every synthetic 
chemical compound carries with it some nsk to some 
people Industrial safety and reasonable measures to 
prevent massive exposure to potent caranogens are 
clearly indicated However total elimination of all 
carcinogens from our environment does not appear 
likely A return to a simple rural society free of car¬ 
cinogens would also mean a return to an economic 
setting wherein the inefficiency of the means of pro¬ 
duction would be such that it would take man} hun 
dreds of toiling workers to produce enough goods for 
a tiny elite In fact the developing countries aggres¬ 
sively seek mdustnal progress to raise the standard of 
living for their own populations disregarding for 
the time being at least the pollution and carcinogens 
that will inevitably follow 
These comments may appear totally inappropnate 
m a journal devoted to clinical cytology were it not 
V, the fact that the study of cells has been used and 
ill continue to be used in many situations of known 
/exposure to industrial and natural carcinogens Fol¬ 
lowing the lead of Geoffrey Crabbes. work in En 
gland on urinary cytology in the search for bladder 
cancer in industrial workers at risk ’ other similar 
studies have been published in the United States and 
in Italy ** The cytologic search for lung cancer in 
workers exposed to uranium has led to major studies 
on the natural history of this disease by Saccomanno 
and his associates " Similar work is in progress on 
workers exposed to asbestos inTyler Texas • 

Unfortunately there is no evidence to date that 
cytologic screening of industrial workers for either 
bladder or lung cancer has contributed significantly 
to the salvage of Me In fact a British study flatly de¬ 
nied that there were any significant benefits of cyto¬ 
logic screening for bladder cancer * 


Perhaps the most frustrating aspect of environ 
mental carcinogenesis is the fact that only a relatively 
small proportion of people exposed to potent caran 
ogens develop cancer within their lifetimes * While 
the cleaning of our environment is a noble goal the 
identification of people at nsk may prove to be a 
simpler cheaper and perhaps more efficient 
approach 

There are very few clues knowm to us today to be 
a successful search for the indiv iduals at nsk Is it 
the waj in which they metabolize the carcinogens? Is 
It a deficiency or excess of some enzyme or group of 
enzymes? Is it an abnormal response of the target 
organ? Or is it a combination of these and jet other 
factors'? Saccomanno emphasized squamous meta 
plasia of the respiratory epithelium as the first step in 
carcinogenesis m the bronchus ” We can idenMj cell 
changes that place women at nsk for carcinoma of 
the cervix This modest beginning is clearly worthy 
of further study The answer may well he m cyiol 
OS} 
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Fifty two cases of adenocarcinoma in situ (AtS) of 
the cervu uten or lesions closely related to AIS 
have been reported by this laboratory over a five 
year period Whereas this lesion has commonly been 
considered a rare and usually incidental histologic 
finding the large mfl;onfy of these cases involved 
glandular atypia only and uere prospectively diag 
nosed 
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Comparison of the findings from this larger senes 
with the II cases of AIS desenbed by us previously* 
has led to a shift in emphasis from cell size to sheet 
architecture as the primary cyfologic crifenon for 
diagnosis of this lesion The structure of AIS sheets 
was consistent with respect to the cytologic appear 
ances described here even when the cells were poorly 
preserved 

Retrospective studies of Papanicolaou smears of 
other cases from this laboratory that were confirmed 
histologically as endocervtcal dysplasia mteromva 
swe or early invasive adenocarcinoma or deeply in 
vasive adenocarcinoma indicate that these entilites 
can be distinguished from AIS primanly on the basis 
of the architecture of the sheets of cells Cellular 
groups comprising small crowded nuclei were a fea 
lure of several undercalled deeply invasive adenocar 
emomas and the diagnostic significance of this ma 
tenal is discussed 

Adenocarcinoma in sifu (AIS) has been diagnosed in 
this laboratory more commonly than would have 
been expected from reports from other sources 
where it was typically a rare or incidental observa 
lion * Fifty two cases involving AIS or a lesion close 
ly related to it have now been reported by us over a 
five year period and in only six of these was the 
glandular atypia an incidental finding The 52 histo 
logic confirmations compnsed 19 cases of AIS 3 
cases of endocervical dysplasia 19 cases of microin 
vasive or early invasive adenocarcinoma and 11 
cases of deeply invasive adenocarcinoma On the 
basis of this larger senes we now present a refine 
ment of the diagnostic criteria of AIS outlined pre 
viously by us in addition to a description of the 
cytologic presentation of endocervical dysplasia 
microinvasive or early invasive adenocarnnoma and 
deeply invasive adenocarcinoma All cytology for 
each case was critically reviewed in relation to the 
accuracy of the cytologic diagnosis within each of the 
four histologic groups 

Materials and Methods 

The 52 cases reported here were accumulated over a 
five year penod in the course of a screening program 
involving approximately 250 000 Papanicolaou 
smears per annum Histologic confirmation was ob 
tamed for each case and in most cases the sections 
were reviewed by us Representative histologic slides 
were retained together with the current smears of 
each case and with any other smears received from 
the patient since 1962 
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Results 

The ca’^es studied uere divided mto four groups ac¬ 
cording to the histologic diagnosis (Table I) The 
mean age of 2® patients uith AfS uas 3*5 j-ea« and 
the age range 22 to 66 >ears for three patients with 
endocervncal dj'splasia the mean age vcas 36 \eare 
and the age range 33 to 3S jears Nineteen cases of 
microimasive adenocaranoma showed a mean age 
of 4-J j ears and an age range of 2o to 57 \ ears and m 
11 cases of deeplv inv isiv e adenocarcinoma the mean 
age was >ears and the age range 34 to o3 >*ears 
Smears from all cases of endocervncal dv’splasia and 
AIS were taken roulineli and the cervix appeared 
benign or eroded Abnormal vaginal bleeding 
prompted the smear m 20 5*^ of micromv asive cases 
and in 20 of cases the cervix was clmicalh sus¬ 
picious In 272*t> of the deeplj invasive adenocar- 
anomas P V bleeding vvas noted and m 54 the 
cerv i\ w as chmcalh suspiaous 

All of the 52 patients represented in Table I were 
parous with the exception of one patient with AIS 
and another with microinvasioe adenocaranoina 
Hormonil contraception had never been adminis¬ 
tered to 25 3 'v of the AJS cases 21 0 of the miao- 


mvasive cases and 33 3 of those with deeplv mva 
swe adenocaranoma 

Group/ AdtiiocnrcinomainSiiu 

Diagno tie Accuracy Adenocaremoma tn s was 
prospectiv elv diagnosed in 22 cases of pore AIS and 3 
cases also showing squamous atvpia (Table H) 
Smears prenoush reported as negative in five c* 
these cases showed either endocervical dj’splasia o' 
AIS Micromvasion was diagnosed m one case 
poorlv differentiated AIS and invasion was pre¬ 
dicted tn one ca«e of pure AIS 

Erfoitahot Pa*ftm Sheets of cell* and tissue frag 
ments in the form of cdlular stnps and rore‘tes pro¬ 
vided the diagnosfac cntena of AIS ThHe was V'.-’de 
\ anation m the amount o* abnormal ma enal reen vn 
individual smears but in none of the 1° cases s*i-ded 
were single cells of diagnosbc value 
Due to the crowding and ov eriappmg of nudei 
sheets of AIS v en rareh relamed the horev comb 
formation of normal endocenical matenal The 
brush border of endocemcal cdl» was also often 
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obliterated along the margins of sheets rendering 
their identification more difficult Openings wilhm 
crowded sheets occasionally retained a clearly 
columnar structure and good evidence of the glan 
dular nature of otherwise problematic sheets could be 
obtained from them 

Where definitive gland openings could not be 
found and cytoplasm had been lost from sheet edges 
the appearance of pseudostratificalion of nuclei sura 
lar to that seen in histologic sections of AIS was of 
paramount importance Pseudostratified oval nudei 
exhibit‘’d a typically uniform polarity with their 
long axes at right angles to the luminal margin in 
sheets of AIS Nuclei stripped of cytoplasm at the 
periphery of sheets retained this polarity but formed 
an irregular edge due to the varying levels at which 
nuclei were positioned within the pseudostratified 
epithelium This gave a frayed or feathered appear 
ance to the edges of sheets (Figure 1) It was indeed 
possible to identify as AIS sheets with an otherwise 
indeterminate crowded appearance by observing 
quite small foci of feathered edging 

The cytologic presentation of smaller (issue frag 
ments correlated even more closely with the histo 
logic appearance of AIS than was the case with larger 
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sheets and these fragments usually provided the key 
to an accurate diagnosis Small strips of cells were 
particularly informative and often retained an intact 
brush border with crowded nuclei of uniform polar 
ity placed at different levels throughout the thickness 
of the epithelium Small circular groups of cells or 
rosettes with peripheral nuclei and cytoplasm 
directed toward the center occurred in AIS as well as 
m endoceivical atypicality However they were use 
ful in the definitive diagnosis of AIS only when their 
nuclei exhibited crowding and pseudostralification 
Well preserved rosettes and strips of cells are illus 
(rated elsewhere * 

Nuclear Size The poor definition of individual cell 
outlines due to crowding effects rendered changes m 
the nuclear-cytoplasmic (N/C) ratio of AIS material 
difficult to quantify An essentially normal N/C ratio 
was evident however wherever small groups of cells 
were suitably spread and on this basis relative 
changes in nuclear size have been taken m thi study 
to refiect changes in cell size 
Nuclear size within sheets of AIS was typicallv uni 
form Sheets of AIS often contained larger nuclei 
than their benign counterparts but not exclusively 


Tabu 11 PreipwfggCytologicDflgno a dH lofog Conf mawntfcrl9Costso{AIS(Crouptl 

no _ Hmologn«onhfmal on _pauota agnot» Fali» ritg iv 


rslytarand grade) 


pro pet! Ve d gnos 
UPD) 

JOG) 

4tED) 

S(PM) 

6 (EM) 

7(CU 

9(CR) 

10 (SB) 

IJOFl 

1S{NM) 

48 (KH) 

P ospffitt d g 10 ij 
2(G\) 

20 (KVV) 

8 (MS) 

Ut (PS) 

19t (ML) 

P ospecli d agn sj^ 
17(CC) 

Kflro t rfiif {agnos 

11 (CC) 

12 (TD) 


tAlS*CS 


p r*AlS 

P re AIS 12/73 

Pure AIS 9 

Puce AIS to/74 

Pure AIS 3/75 

Pure AIS 4/75 

Pure AIS 9,75 

PureAIS 5/78 

PueAlS 8/78 

PureAIS S/"5 

Pure AIS 11/78 

Pure AIS g 

AIS 

AIS poorly differenlwled 8/74 

AIS poorly d/ferentiated 4/78 

AIS + CIS 9,75 

AlS + severesquamousdyypUsa 8/"8 

AIS + CIS ,1/78 

od/noia CMOmaofcervai-y^ amoutdyspla a 


AlS + sev re squamous dyepjaia 3/77 


AIS + CIS 
AIS ■(■ CIS 


9/73 

9/75 


2972 (AIS) 

1972 (tftdocerv cat dysplasia) 


1974 leridocervital dysplasia) 


19e> 9( ndocervical dysplasia) 1971 74 (AIS) 


1971 72 (AIS) 


286 Boiisfield et a! 


Act3 C> tologica 



gurel 

ise 1 Feathered edges on a sheet of adenocaranoma in situ 
aterial Nuclei denuded of columnar cytoplasm retain their po 
ntyand pseudostratification (Papanicolaou-stained cervical 
rape X 180) 


Variations m nuclear size from sheet to sheet oc 
irred within smears and this vanation not infre- 
lently included AIS matenal with nuclei that were 
»t larger than those of normal endocervical cells In 
le case the AIS mafenal predominantly comprised 
clei no larger than those of normal endocervical 
11s (Figure 2) Sheets of AlS-containing nuclei no 
ger than those of benign endocervical cells were 
en found to occur m the numerous previous false- 
gative smears reviewed dunng this study In sever 
other cases AIS material was seen in the absence 
normal endocervical cells Adenocaranoma ttt situ 
ls recognized in these smears on the basis of the 
’oliation patterns rather than on the basis of in¬ 
cased nuclear size relative to that of normal endo 
•vical cells 



Figure 2 

Case 4S Sheets of adenocamnoma in situ shovsinS nucfear size 
closely similar to that of adjacent intermediate squamous cells 
Note the fathered sheets at 1 o clock and Q o clock and the sheet in 
which pseudoslra tified nuclei enclose a gland opepmg at 4 o clock 
Two small pseudosiratified strips of columnar cell* I'C together at 7 
o clock (Papanicolaou-stained cers ical scrape X 110) 


Nuclear Shape The chromatinic membrane was 
smooth and e\enly stained and vanalion m nuclear 
shape was mimmal The nucleus was round or more 
commonly o\al when viewed laterally 

Chromatm Poffeni Chromatin was evenly dispersed 
throughout the nucleus A range from fme to coarse 
uniform granulation occurred w ith moderate granu 
lation the most common finding Chfomasia was 
vanable and ranged from mild to marked h>TJer 
chromasia However in well preserved cells free of 
bloodstaining or inflammatory effects chromasia 
was clearly mcreased as compared w ith normal cells 
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Nucleoli Nucleoli weie lare and small in all but 3 of 
the 19 cases studied These three cases are mentioned 
below in relation to inflammatory changes in AIS 

Mitotic flares Occasional mitotic figures were seen 
in each case 

AIS in Inflammatory Smears The diagnostic smears 
from 11 of the 19 cases of AIS showed marked in 
flammatory changes The diagnosis was nevertheless 
correctly made in all cases but one where invasion 
was predicted on the basis of very degenerate cell 
groupings indicative of poorly differentiated adeno 
carcinoma In the other ten cases the salient features 
of the exfoliation pattern of AIS were retained Pseu 
dostratification was clearly evident in sheets small 
strips and tissue fragments (Figures 3 and 4) Where 
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the «dges of sheets were devoid of cytoplasm evi 
dence of pseudostratification was seen m the feather 
ing effect noted previously 
The relationship between AIS nuclei and therefore 
the overall architecture of AIS smears was retained 
even in those sheets where nuclear degeneration was 
evident Early degenerative changes such as nuclear 
ballooning or shrinking posed no real diagnostic 
problem since they were more often of a uniform 
nature withm groups of cells and since cell size per se 
was not seen as an essential criterion of AIS Pseudo 
stratification was retained in fact in material that 
had degenerated to the point that variations m the 
size and shape of adjacent nuclei were apparent and 
the structure of nuclear chromatin was lost Size 
vanations of this magnitude were not typical of AIS 
and this material was too degenerate for diagnostic 
purposes The architecture of AIS was nevertheless 





Case 13 Stnpsofcell (arrossedlshow ngthepolanzednuclear 
crov.dngandpseudosiratfcalonlypcalofadenoca c noma n 
si >1 a b'a'ly nflamedcerv cal scrape (Papancolaou Sian X 
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Figure I 

Case I Feathered edges on a sheet ofadenocannnoma wjifu 
material Nuclei denuded of columnar cytoplasm retain their po 
lanty and pseudostratification (Papanicolaou-stamed cervical 
scrape X 180) 


'^so Variations in nuclear size from sheet to sheet oc¬ 
curred within smears and this variation not infre¬ 
quently included AIS material with nuclei that were 
not larger than those of normal endocervical cells In 
one case the AIS material predominantly comprised 
nuclei no larger than those of normal endocervical 
cells {Figure 2) Sheets of AIS<ontainmg nuclei no 
larger than those of benign endocervical cells were 
often found to occur in the numerous previous false 
negative smears reviewed dunng this study In se\er 
al other cases AIS matenal was seen in the absence 
of normal endocervical cells Adenocarcinoma in stiu 
was recognized in these smears on the basis of the 
exfoliation patterns rather than on the basis of in 
creased nuclear size relative to that of normal endo¬ 
cervical cells 





Figured 

Case 48 Sheets of adenocarcinoma iti situ showing nuclear size 
closely similar to that of adjacent intermedia te squamous cells 
Note the feathered sheets at 1 o clock and o o clock and the sheet in 
which pseudostratified nuclei enclose a gland opening at 4 o clcxk 
Two small pseudostratified strips ofcolumnarcellslie logetherat 7 
oclock (rapanicolaou-stainedcersicalscrape X 110) 


Nuclear Shape The tdiromalinic membrane was 
smooth and evenly stained and vanation m nuclear 
shape was minimal The nucleus was round or more 
commonly oval when viewed laterally 

Chromafm Pattern Chromatin was evenly dispersed 
throughout the nucleus A range from fine to coarse 
uniform granulation occurred with moderate granu 
lation the most common finding Chromasia was 
variable and ranged from mild to marked hyper 
chromasia However in well preserved cells free of 
bloodstainmg or inflammatory effects chromasia 
was clearly increased as compared with normal cells 
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Nucleoli Nucleoli were rare and small m all but 3 of 
the 19 cases studied These three cases are mentioned 
below m relation to inflammatory changes in AIS 

Mitotic Figures Occasional mitotic figures were seen 
in each case 

AIS m Inflammatory Smears The diagnostic smears 
from 11 of the 19 cases of AIS showed marked in 
flammatory changes The diagnosis was nevertheless 
correctly made in all cases but one where invasion 
was predicted on the basis of very degenerate cell 
groupings indicative of poorly differentiated adeno 
carcinoma In the other ten cases the salient features 
of the exfoliation pattern of AIS were retained Pseu 
dostratification was clearly evident m sheets small 
strips and tissue fragments (Figures 3 and 4) Where 



J Slnj, rf„II. ,h„„ 

rr t I/p cl of 

lim ’ ■'"‘“■‘"'"“'“'■P'lPop-oniooo.t™ X 


Diagnosbc Cnteria for Cervical Adenocarcinoma 287 


the edges of sheets were devoid of cytoplasm evi 
dence of pseudostratification was seen in the feather 
mg effect noted previously 
The relationship between AIS nuclei and therefore 
the overall architecture of AIS smears was retained 
even m those sheets where nuclear degeneration was 
evident Early degenerative change such as nuclear 
balloonmg or shrinking posed no real diagnostic 
problem since they were more often of a uniform 
nature withm groups of cells and since cell size per se 
was not seen as an essential criterion of AIS Pseudo 
stratification was retained in fact in material that 
hid degenerated to the point that vanations in the 
size and shape of ad]acent nuclei were apparent and 
the structure of nuclear chromatin was lost Size 
vanations of this magnitude were not typical of AIS 
and this material was too degenerate for diagnostic 
purpose The architecture of AIS was nevertheless 
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retained and on this basis such materia} should alert 
the observer to the possibility of glandular atypical 

ity particularly since such structures IV ere rarelj if 

ever, seen as a product of degeneration in normal 
endocerv ical cells 

Nucleoli were equally rare and inconspicuous in 
the AIS material of inflammatory smears as was the 
case for noninflammatory smears In one case tvnlh 
markedly inflammaloiy smears nucleoli were prom 
inent in cell groupings suggestive of endocervical 
djsplasia but were relatively inconspicuous in the 
AIS material Two other cases of AIS showing prom¬ 
inent nucleoli ivere seen histoJogicallj as poorly dif 
ferenliated variants Similar AIS material in which 
prominent nucleoli were present was seen in the pre¬ 
vious false negative smear of a deeply invasive ade 
nosquamous carcinoma (case 33 group 4 below) 

Group 2 Enciocervtcal Dyspltnia 
In this study endocervical d> splasia is defined as a 
lesion showing a combination of architectural abnor 
mahties of the columnar epithelium cf the utenne 
cervix similar to but less marked than those de¬ 
scribed in AIS 

It should be noted that nuclear irregularities often 
exceeding those of AIS are seen in endocervical dys 
plasia and histologically more heterogeneity can 
occur due to the presence of more differentiated 
mucin-containing cells in the epithelium 

Diagnostic Accuracy One of the three cases of histo¬ 
logically confirmed endocervical dysplasia was pro¬ 
spectively diagnosed from smears Microinvasive 
adenocarcinoma and invasive adenocarcinoma were 
the two other predictions (Table HI) 

Exfoliation Pattern Crowded sheets of endocervical 
cells columnar stnps and rosettes were commonly 
seen in the tv\ o smears that yielded the correct pre 


TaWelll Pros^ctli eC\llo!ogtcDia<:na5esan<tHistohpe 
Confiniiationsfor Three Caset ofEndoccr >ciit 
Dytplasia iCroup {/) 

Histologic Daltof 

0«r>D Cyt ologic diagnosis confirmation _ diagooti* 

16IFL) Invasive adenoca Endocervical 2 77 

dyplasia 

ISlMCt AtS + microadenoca Endocervical 7/77 

dj-splasia 

21 (GR) Endocervical Endocervical 8 "8 

dysplasia dysplasia 


diction of endocenncal dysplasia (Figures 5 and 6) 
However dense crowding and marked pseudostrati 
fication of nuclei were rarely seen Vertical displace 
ment of nuclei prevailed m strips of cells view^lat 
eralJ> but this was less pronounced than that seen m 
pseudostratified AIS malenal Adjacent nuclei m 
lhe<e stnps were not crowded and laterally com 
pressed as m AIS and their polanty was less well 
developed 

Nuclear Si^e Nuclear dimensions w ere more v anable 
than in AIS In most of the larger and more closely 
crowded sheets nuclei w ere of uniform size and only 
slightly enlarged (Figure S) Obv lous nuclear enlarge 
ment was not uncommon however in smaller and 
less closely crowded fragments and here sire differ¬ 
ences between adjacent nuclei were seen 
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Figure 6 

Case 21 Glandular fragment from cndocervical dysplas a showing 
incipient pseudo tr I f cation (Papanicolaou-stained cervical 
scrape X 4S0) 


Nuclear Shape The chromatinic membrane was 
smooth and evenly stained and the nucleus was 
round or oval in sheets viewed laterally 

C/iromfl(i« Potfcrn The chromatin was fine and 
evenly granular Chromasia varied from mild to 
moderate hyperchromasia with nuld hyperchroma 
sia predominating 

NucJco/i Small rounded nucleoli were commonly 
seen m the sheets and fragments of endocervical 
dysplasia 

£rir/oceaicflf Dysplasia in Inflammation An inflam 
malory reaction was evident in smears from the two 
cases m which endocervical dysplasia was diagnosed 
as either microinvastve or invasive adenocarcinoma 


In the case thought to show microinvasion (case 18) 
prominent smooth round macronucleoli were 
commonly present in cells that were otherwise simi 
lar m their cytologic presentation to those described 
above from nonmflammatory smears Prominent 
smooth round macronucleoli were also present in 
the case in which invasive adenocarcinoma was ex 
pected (case 16) In addition the chromatin pattern 
here ranged from moderate to coarse granulation 
and there was a notable size variation between adja 
cent nuclei particularly in the less crowded sheets 
(Figure 7) 

GroupJ MicromvasiveAdenocarcinoma 

Diagnostic Accuracy Microinvasion was accurately 
predicted in 4 of the 19 cases (Table IV) Invasive 



Oseie InfUmmatory changts m a less obviously glandular sheet 
ofrado^jcaldyspla a Note prominent nucleoli coarsechro 
«rvical 
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TableIV ProspccfjweCyJolDjjcDia^WiwwfiJJiiWajJo/ogicCon/irtnafwns/orWCasfSo/MjcrDimasii^orftfWyJnrAf eAd^acarcuxoma 
(Croup III) 


Cast no 

Histologic confirmation 

Date of cfijgnosis 

Fafse ntgative smears (year and grade) 

Prospective diagnosis 

micromi asn ePdenacaremoMa 



23(KIV) 

Microadenocaranoma 

5/7S 

1P67 (endocervKsl dysplasia) 




1070 -TX TX "74 IMS) 

40 (TM) 

MjCfoadtnocaretnonia 

3/77 

3960fAIS) i969(AlSi 

45 mv/ 

Microadenocarcinoma 

2/7S 

1970 72 73 74 CAfSi 

47 (SG) 

Microadenocarcmoma 

12/78 


Prospectne diagnosis 

int osii e adenocaremoma 



43(CK> 

i>f/croadfnDcarcinoma 

12/7? 


51 (AI> 

Microadenocarcmoma 

S’?S 


53 (SM) 

Microadcnocareinoma 

5/78 


Prospectn>e diagnosis AlS 



22(^^N} 

Aficroadenocarcinoma 

6/74 


24 <vai 

Microadenocurcinoma + sQw^mrt»«iityp»a 

7/75 

1906 fArS) 1972 73fAI5) 

20 (PD) 

Aficroadenocarcinoma 

10/75 

1964 6SfAJS) 

31 

Microadenocarcinoma 

n/75 


SOIJW) 

Microaderttx’arcinoma + squamous afypia 

V78 


PrpspeetnediaStiosis A!$ + Sifuamousofypia 



25 (CC) 

Mtcroadenocarcin(?ma 4-squamous atvj>M 



34(l,Pl 

Microadenocafcifioma + sqtwmoUs atypia 

5/76 


S2 (VI) 

Microadenocoftifioma + squamoUsalypia 

4/76 


Prospectn e diagnosis s<ri(amou3 atypia anlv 



26 (BM) 

W»croad<rioc9TCirvoma + squamoosatyp« 



32 OH) 

Microadenotfarcinoma + squamous alypia 

1/76 


aS<SCl 

Micfoarfenocarcrnoma + squamous atypia 

1>77 


44(VVV) 

Micfoadenocarcifii^ma + squamous atypia 


--—-----— 


Squamous »typi» also p/rdicteci 


adenocaranoma was expected in another three and 
five were undercalled as AIS In the remamrog seven 
cases where squamous atypia was also predicted 
roicroinvasion was undercalled 

\ Cytolog:c Observaliaas In each of the four cases m 

) which OTicromvasitm was expected the smear baclc- 
/ ground was noninflammatory, and nuclei were en 
larged with prominent round oval or (in one case) 
irregular nucleoli The nuclear membrane was 
smoothly round or oval and the chromatin was 
moderate or coarsely granular Chromasia was van 
able and included a wide range from pale^taining 
nuclei with faint moderately unilorw granulation w 
coarsely granular hyperchromat.c nude. Crowds 
and pseudoStrat.f.ed glandular sheets typical of ‘he 
^fohation pattern of AIS, were observed m two 
cases (23 and 4S> and here the presence o) prommirt 
nuderf. provided the primary 
of tnicromvasion In the other two cases (40 and «) 
flat sheets with variable but often abundant amounts 
of cytoplasm separating adjacent nude, were pe^l 
m Addition to sheets showing the structure of AIS 


(figures 8 and 9) Nudear atypicalities were most 
pronounced m these nonstralified sheets which also 
dilCeied from those of a columnar moipholpgy in 
regard to nudear size There was a dearly discernible 
vanalwn in the size of nude, within these sheets as 
compared to the more uniform nudear size or 
crowded and pseudostratihed sheets 

The three cases in which invasive adenocarcinoma 
was expected provided little opportunity lor mean 
ingful review Marked degenerative changes charac 
Icrized the atypical niatenal and nuclear details were 
ovly pootly preserved However on review of cur 
rent smears of three of the four cases in which AJi 
rather than micromvasive adenocarcinoma was ex 
pected nonstralified squamoid cheels with promi 
nent nucleoli and nuclei ol various sizes with m^cr 
ate or coarse chromatin granulaniy were seen Thw 
sheets were rare and nuclei were otlen Faintly 
Siamed so the disundive nudear lealurK were not 
immediately apparent Idenl.ticalion o( this matma 
m the company of AIS would require careiul scrub 


ny 


The seven cases in which micromvasive adenocar 
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Fig rc6 

Cas« 40 Dastraiified sheet of m croinvasive adefloearcinoma 
malenal with nuclear criteria similar to tho«e seen in inflammatory 
material fromemlocerv c 1 dysplasia (Papanicolaou-stamedcervi 
cal scrape X 450) 


cinoma was undercalled m the presence of squamous 
atypia were also reviewed and in three of these 
cases malenal more probably represenlalive of the 
squamoid glandular sheets seen in pure microinva 
sive adenocarcinoma rather than some form of squa 
mous atypia was found This material would prob 
ably have been overlooked where AIS and squamous 
atypia were present concurrently 

Croup 4 Deeply liivasiieAcJenociJrcttjoma 
Invasion was prospectively diagnosed in 6 of the 11 
deeply invasive adenocarcinomas reported (Table 
V) The other five cases were undercalled as AIS The 
cytologic features of the accurately diagnosed cases 
are outlined below and an analysis of the under 
diagnosed cases follows 
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Figure 9 

Case 47 Destrafif ttl sheet of microinvasive adenocaremoma 
material Note the area at the top of the illustralion showing 
abundant rather squamoid cytoplasm (Papanieolaou-sia ned 
cervical scrape X 450) 


Accurately Diagnosed Cases Well-differentialed 
sheets of columnar cells were not Ihe salient cytologic 
features of the six cases where invasion was pre 
dieted even though four were reported histologically 
as well-differentiated adenocarcinoma one was 
moderately well differentiated and one showed 
adenosquamous differentiation 

Abnormal cell groupings indicative of poorly 
differentiated adenocarcinoma only were seen in the 
smears of one case of viell-differentiated adenocar 
anoma (39) A small area of rather poorly differcnti 
aled adenocarcinoma was found m fact in the his 
tologic malenal on review and cells from this area 
may have predominated m the smears although 
most of the lesion was well differentiated histologi 
cally In three other cases (33 29 and 36) small 
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figure 11 

Case 35 Indeterminate group of cells from a deeply invasi>e 
adenocarcinoma Note the size relationship to adjacent intemie 
diatecell nuclei and the irregular edge of the group where denuded 
nuclei project Crowding effects obscure further nuclear detail 
(Papanicolaou-stainedcervicalscrape X 450) 


ly inflamed smears 

Uniformity of nuclear size and shape within sheets 
was an important feature of AIS Contrary how 
ever to previous observations based upon a much 
smaller number of cases « nuclear enlargement was 
not a primary diagnostic feature Sheets of AIS com 
prising cells no larger than normal endocervical were 
a frequent and in one case predominant component 
of smears Similarly small<ell material also oc 
curred in false negative smears and this could well 
have escaped notice whenever cell size was consid 
ered to be a more important parameter of AIS than 
was the exfoliative pattern 

Pseudostralification and nuclear crowding was less 
well developed m noninflammatory smears showing 
endocervical dysplasia Size differences between 



Case 35 A well-differenliaied component of the same cervical 
smearfrom which Figure II was obtained (X 450) The closely 
crowded nuclei are equivalent in sue to those shown in Figure 11 
but show columnar structure at the sheet edges (arrows) 


adjacent nuclei were often seen particularly m sheets 
shownng minimal pseudostralification but here nu 
clear chromatin was only mildly hyperchromatic 
and the lesion was accurately diagnosed Sheets of 
endocervical dysplasia however were very much 
more affected by inflammatory change than their 
AIS equivalents Macronucleoli were prominent and 
m one case coarse granulation of nuclear chromatin 
was also noted These nuclear changes were best seen 
m the less crowded sheets showing some evidence of 
nudear pleomorphism and for this reason endocer 
vical dysplasia in the presence of inflammation was 
overdiagnosed The differential diagnosis between 
endocervical dysplasia and more advanced cervical 
lesions IS therefore of importance although apart 
from the reference of Koss* to endocervical djs 
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karyosis we could find no evidence that ihis tenn 
has been applied m the literature relating to prccan 
cerous lesions of the cervix uteri The term epithelial 
dysplasia however has commonly been applied to 
abnormalities of neoplastic potential seen in colum 
nar epithelial cells of the rectum * ^ * and Yardley* 
separated rectal biopsies described as mild moderate 
or marked epithelial dysplasia from in situ lesions 
The descriptions of epithelial dysplasia by these 
authors apply to columnar cells and include architec 
tural abnormalities such as crowding and pseudo 
stratification The usage of the term epithelial dys 
plasia therefore parallels at the cellular level that 
applied to endocervical dysplasia of the cervix uteri 
where however more specific terminology is re 
quired to exclude confusion with squamous dys 
plasia 

Cases descnbed histologically as either mtcroinva 
sive or early invasive adenocarcinoma were reviewed 
collectively for this study as an entity separate from 
AIS Precise histologic definitions of micromvasive 
adenocarcinoma as distinct from invasive adenocar 
cinoma are however difficult to apply “ * A rather 
heterogeneous range of stages of early invasion was 
therefore represented with this grouping and any 
retrospective cytologic study must allow for vana 
lions m the extent to which micromvasive cntena are 
likely to be represented in smears Only four cases m 
fact were found to show clearly nuclear cntena sim 
liar to those described by Ng and Reagan* m relation 
to micromvasive squamous lesions Two of these 
cases were of immediate interest however in that 
the most pronounced nuclear abnormalities occurred 
in those sheets where pseudosiratification was lost 
and a superficially squamoid appearance was seen 
Closely similar sheets were identified retrospectively 
m several undercalled cases of pure micromvasive 
adenocarcinoma and more important m cases that 
also showed squamous atypia Indeed micromvasive 
adenocarcinoma was undercalled m all of those cases 
where squamous atypia was also present These find 
mgs indicate the need for deliberate scrutiny of de 
stratified or squamous sheets m the company of AIS 
Additionally nonstratified sheets with nuclear 
changes resembling those of micromvasive adenocar 
cinoma were seen in inflammatory smears of endo 
cervical dysplasia The diagnostic problem ansing 
here appears to parallel that described by Ng* m rela 
lion to the differentiation of dysplasia and microm 
vasive squamous lesions 

Eleven deeply invasive adenocarcinomas were m 
eluded m this study because m each of them an AJS 


Diagnostic Cntena for Cervical Adenocarcinoma 295 


element was clearly evident cylologically The ma 
jonly of cases were well differentiated histologically 
and there apparently was a close relationship 
between invasive and in sifu components Good sup 
portive evidence of the relationship between AIS and 
invasive adenocarcinoma was represented by one 
rare example of poorly differentiated (adenosqua 
mold) adenocarcinoma A previous false negative 
smear showed material similar to that seen in the 
smears from two cases of AIS that were seen hislo 
logically as rather poorly differentiated variants 
Diagnostic accuracy was quite low for deeply inva 
swe cases and this may have been due to the fact 
that despite the general histologic predominance of 
very well differentiated material these cells very 
rairiy ifever Ttwta\edmEamTighi\Tiut\eaT tuVeiiam 
the available cytologic smears Sheets of well-differ 
entiated cells indistinguishable from AIS on the basis 
of their exfoliation pattern were common m some 
cases but nuclear criteria were either those of AIS or 
were obscured by crowding effect The obliteration 
of nuclear detail was most pronounced within 
crowded sheets of small cells and this material was 
apparently overlooked repeatedly m our laboratory 
particularly in the area of missed invasive cervical 
adenocarcinomas A larger senes of cases would be 
required in order to evaluate further the significance 
of these sheets of small cells It is nevertheless clear 
from observations so far that at least from the stand 
point of cytologic appearances increases in cell size 
are not a necessary concomitant of deep invasion 
More important sheets of small cells and indetermi 
nate clusters of small nuclei should receive particu 
larly close attention when seen m conjunction with 
exfoliative patterns otherwise indicative of AIS 
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Chi cie sae aspiration uas performed for cytologic 
sampling III 13? cases of polycystic oiarie treated by 
wedge resect on Fifty patients undergoing abdomi 
nal tubal ligations also underwent aspiration of the 
pouch of Douglas asacontrolgroup 


from ih Departments of Ob tetncs and Gynecology Palhology 
atvd Kadtology Am Shami University fioiUy of Medtrme Caio 
Egypt 


Tne cytodifferential count in polycystic ovanan 
disease showed 30% to 40% mesothelial cells 15% 
to 20% polymorphonuclear leukocytes 15% to 20% 
lymphocyte^ 10% to 15% squamous cells and 1% to 
S®' histiocytes The corresponding count in the con 
trol group shotted 15% to 20% mesothelial cells 
20% to 25% polymorphonuclear leukocytes 15% to 
20% lymphocytes W? to 15% squamous cells and 
l%to3% histiocytes Cells exfoliated from tliefim 
bnal end of the tube were encountered in most 
smear 

Abnormal cells were diagnosed in scuen cases of 
polycystic ovarian disease due to a coexistent neo 
plasm I e two dermoid cysts a carcinoid tumor a 
hitus cell tumor a simple serous cyst a pseudomuci 
nous cystadenoma and endometriosis of the ouary 
All tumors were histologically diagnosed in the resec 
teduedges of the ovaries 

In 1935 Stem and Leventhai hrst described the svn 
drome of bilaterally enlarged and cystic ovaries asso 
ciated with menstrual irregulanty anovulation in 
fertibty hirsutism and lack of mammary develop 
menl ♦ The three current theories regarding the elio 
logic factors are pituitary hypersecretion deficiency 
of luteinizing hormone and distortion of the ovarian 
spiral arterioles The association of the 8o<alled 
Stem Leventhai syndrome with ovanan tumors i$ 
well known Novak and Woodruff* reported that 
10 % of polycystic ovaries have coexistent dermoid 
cysts The presence of a carcinoid tumor in a dermoid 
cyst however is a rare occurrence This is a report 
of a combined cytohistologic study of polycystic 
ovarian disease The cytologic findings m the perito 
nea! fluid obtained through aspiration of the pouch 
of Douglas were correlated with the pathologic 
examination of the removed wedges of the polycystic 
ovanes 
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Materials and Methods 

The study was conducted on two groups of cases 
The pnmary group consisted of 137 cases of poly 
cystic ovanes collected from the gynecology clinic at 
Am Shams University Hospital during the years 1972 
to 1976 The clinical description of these cases is pre 
sented in Table I 

The diagnosis of polycystic ovanan disease was 
made by a modified technique of pelvic pneumog 
raphy VVe used an undercouch lube instead of the 
usual overcouch tube so as to use far focus him dis 
tance and to put all procedures under visual control 
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T»i.fe I Omni Deicnpuim o/ ir Crnfs cf PolmysM Ovtnes 
Dtaznosed bi/Pehic Pneumography 



No of cases 

Percentage 

Virgins 

Age in years 
Amenorrhta 
Menorrhigia 
Infertilily 

Hirsuiisrn 

Obesitv 

Hypertension 

Mean 26 30±6S) 

®6 

J3 

150 

23 

64 

n 

53 

701 

95 

94 9 

16 8 

46 7 

88 


We considered the ovary polycystic if ifs size was 
two or more times the normal one (Figurel) 

CuWe-sac aspiration was performed for cytologic 
sampling of the pelvic cavity m every case diagnosed 
as polycystic ovanes The samples were collected 
Without anesthesia with the patient in the lithotomy 
position and with a no 35 sterile spina) needJe No 
complications with the aspirations were noted The 
available fluid volume varied from one drop to 7 ml 
The aspiration was considered successful if the smear 
contained mesothelial cells The aspirated fluid was 
fixed directly on the slide and stained with Papamco 
laou stain 

A preliminary endometrial curettage was also per¬ 
formed under general anesthesia for all cases before 
deciding on the wedge resection of the o\ anes 

Bilateral wedge resection of the polycystic ovane« 
was the line of treatment m all cases The removed 
wedges wire examined pathologically, and the re 
suits were correlated with the cytology of peritoneal 
aspirate 

As a control group 50 patients undergoing ab 
cfotrunal tubaf figation also underwent aspiration ot 
the pouch of Douglas Small ovarian biopsies ob 
,tamed during the laparotomy were also examined 
pathologically to exclude any abnormal cnanges 

Results 

Group ivith Polycystic Ovnnan Dweosc (13^ Cases) 

The endomefriajpathology is described inTableU U 
was proliferative m 79 cases hyperplastic \n 35 and 
secretory m 19 We encountered four cases of endo¬ 
metrial carcinoma The histopathologic description 
was moderatelv differentiated adenocarcinoma in 
two cases and localized adenoacantnoma in the o»her 
two (Rgure 2) 

The pathology of the removed ovarian wedges 
showed the microscopic features listed in Table I’l I" 


R 



figure J 

Pelvic pfleamofiraph of pcibc>Uic ovanes 


Table U EKdomeir\«l Picture mJ3“ Cans of Potyevihe O'arto 


Tvpeofencfoineinum Np ofca«es Percentage 


Proliferative 70 60 S 

Hypeipijsu iS 26 9 

Seoerot> I® It t 

Carcinoma 4 31 


our diagnosis of polycystic ovanan disease we fol 
lowed the pathologic findings reported fo- the re 
moved wedges The clinical presentations, together 
with die radiologic findings were enough to indicate 
surgical intervention but the final diagnosis of the 
disease was based on the pathologic observ ations 
The ovaries had a tough thickened and sclerotic 
capsule underneath which fay a zone of several tm> 
cysts Mature or degenerating corpora lutea iisuall> 
absent v\ere encountered in only five cases, four 
vnth secretory endornelnum and one with localized 
endometrial adenoac^nthoma amid a secretory endo 
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Fjgu 2 

Localued rndometnal adenoacanthoma with targe poly 
cystcovanes 


Table HI McroscopcF d gimWCaitsafPotyeyste 
Oia lejTrfflled byBilalr at Wtdge Reitdton 
Description_Incidence (*•) 


Cap ularthiektmng 

Marked 50 

SI ght 4$ 

Absent 5 

Cyjfif/ollielM 

Numcrou 70 

Fev 23 

Absent 5 

I le tion of cyst uoll 

Present 40 

Absent 40 

Luteini ato c/st o lafcells 

Present 30 

Absent T) 

E tmceof oiulat D1 

No e 60 

Old 40 

Recent 0 


melnum Secretory endometrium \\as reported in a 
total of 19 cases but we failed to encounter corpora 
lutea in the remaining 14 ovarian wedges 
The prominent feature was the presence of many 
atretic follicles in various stages of maturation They 
vsere lined with thinned-out granulosa but had a re 
markable hyperplasia of the theca cell layer (hyper 
ihecosis) Luteinization of the theca cells was ob 


served more often m cases of hirsutism Corpora 
fibrosa were present in most cases denoting involu 
lion and fibrosis of the atretic follicles Corpora 
fibrosa were absent m patients with endometrial car 
cinoma Few corpora albicantia denoting occasional 
previous ovulation were encountered in 19 patients 
including those with a history of previous pregnancy 
and those with secretory endometrium 
In seven cases coexisting ovarian tumors were 
present They included two cases of dermoid cysts a 
camnoid tumor a hilus cell tumor a simple serous 
cyst a pseudomuanous cysladenoma and endome 
Inosis of the ovary (Figures 3 to 6) The aspirated 
fluid from the cul-de-sac was examined for its vol 
ume the different types of cells present and the cyto 
differentia] count The available fluid volume varied 
from one drop to 7 ml but bore no relation to the 
phase of the menstrual cycle at the time of aspiration 
Mesothelial cells were present in all specimens (Figure 
7) Other cell types encountered were polymorpho 
nuclear leukocytes (PNL) lymphocytes erythro 
cyles histiocytes and squamous cells Cuboidat cells 
were seen in one case endomelnal cells in another 
and a few clusters of mesothelial cells with nuclear 
enlargement and hyperchromatism in two cases 
Abundant squamous cells were observed in two cases 
and crystalloids m one case (Figures 8 and 9) Al 
diough endometnal cells may be encountered in the 
pentoneal aspirate especially during the first ten 
days of the menstrual cycle we did not come across 
endometrial cells except in the above reported case 
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rant initiation of drug therapy without surgical biop 
sy * Finally with the emphasis on the early detection 
of lung cancer the use of expectorated sputum cytol 
ogy for screening purposes is under investigation 
and if cytology is positive vigorous diagnostic eval 
uation IS frequently undertaken to detect in situ carci 
noma even in the absence of clinical or chest roent 
genographic abnormalities “ ” Knowledge of the 

predictive value of positive sputum cytology would 
aid clinicians in establishing a reasonable plan of 
evaluation that would balance the diagnostic accora 
cy of these tests with the potential hazards of inva 
sive procedures 

The purpose of the present study was to determine 
prospectively the diagnostic sensitivity specificity 
and predictive value of pulmonary cytologic speci 
mens obtained by various techniques in conjunction 
with FFB 

Materials and Methods 

A total of 224 consecutive patients who undeiwem 
diagnostic FFB at one institution during an 18 month 
period comprised the study population The pnmary 
indications for bronchoscopy were (1) persisting m 
filtrate seen on the chest roentgenogram 128 
(2) hilar or parenchymal mass seen on chest roent 
genogram 49 (22^) and (3) hemoptysis associated 
with a lung mass or infiltrate 47 (21 %} 

Bronchoscopic evaluation was performed by pu) 
monary fellows with the Olympus BF SB flexible 
fiber optic bronchoscope ^Olympus Corporation 
New Hyde Park New York) in a pulmonary proce 
dures room where medications and equipment for 
resuscitation were available The broncho cop>e was 
passed transnasally in all subjects 
Multiple speamens (or cytologic examination were 
collected using standardized methods processed and 
stained with Papanicolaou stain ” ** Expectorated 
sputum was collected in a 50% solution of alcohol 
Sputa and bronchial washings were centrifuged and 
the sediment was used to prepare smears the remain 
mg sediment was used for the p cparation of a cell 
block Lesions visualized during bronchoscopy were 
brushed and direct smears were immediately im 
mersed in 95% alcohol Huoroscopic control for 
bronchial brushing was not available during the 
study period Transbronchial biopsies were not per 
formed 

Several cylotechnologists screened the cytologic 
specimens but one cytopathologist (A S } reviewed 
and interpreted all presumed abnormal specimens 
Specimens were classified as normal suspicious for 
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malignancy or positive for malignancy using ac 
cepted criteria ” Malignant cells were classified as 
epidermoid adenocarcinoma or undifferentiated In 
tins report positive cytologic data refers only to 
specimens interpreted as consistent with malignancy 
the normal or suspicious specimens were combined 
and are referred to as negative cytologic data The 
cytologic interpretations were initially made wnthout 
clinical information 

The clinical records results of surgical biopsy pro 
cedures and autopsy data were reviewed A patient 
was considered to have had a false negative cyto 
logic examination if all speamens submitted were 
negative for malignant cells and if canctr was con 
firmed by cither biopsy or autopsy Patients were 
considered to have had false positive cytologic 
studies if one or more pulmonary cytologic spec 
mens were interpreted as showing malignant cells 
but (1) repeat cytologic examinations at four month 
intervals were negative for malignant cells for a mini 
mum of three years (2) initial chest roentgenograph 
ic findings suggesting cancer were resolved during 
follow up examinations or (3) extrapulmonary 
sources of malignant cells (esophagus and upper res 
piralory tract) were not preserit All false positive 
specimens were reviewed with available clinical 
information and were reclassified 
Statistical comparisons were performed by chi 
square analysis with the Yales modification or 
Student t test for nonpaired data Probabilities equal 
to Of less than 0 05 were considered significant The 
data were analyzed for specificity sensitivity and 
predictive value of a positive test using standard 
methods These values were calculated using the 
initial and final cytologic interpretation 

Results 

The final diagnoses in the 224 patients examined 
were lung cancer 69(31%) pulmonary bacterial or 
viral infection 76(34®') pulmonary tuberculosis 40 
(18%) chronic obstructive lung disease with atelcc 
tasis or nonspecific infiltrates 14(6%) bronchiecta 
SIS 3 (1%) and other lung diseases 22 (10%) 
including sarcoidosis (6) fungal infection (5) pulmo 
nary embolism (4) intertitial fibrosis (3) lung con 
tusion (2) and bronchial adenoma (2) 

The diagnosis of lung cancer was confirmed m 50 
(72%) of 69 patients by histologic examination of lis 
sue removed during the following procedures ihora 
cotom> with lung biopsy or resection 20 (40%) 
bronchial biopsy through the ngid bronchoscope 16 
(32%) cervical mediastinal exploration and lymph 
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We exammcct the nccuracs, ofpulmonery cylotcgy 
224 comecuhve paUents being evahntcd for lung 
cancer The diagnostic yield of specimens oblamed 
by vanous methods including flexible fiber optic 
bronchoscopy (FFB) was compared 

Among 69 patients with lung cancer a cytologic 
diagnosis was made m including ?3^o with 

penpheraf tumors Prebronchoscopy sputa uerc pos 
itwetrt50% bronchial uaslungs m 63% postbron 
choscopy sputa m 72% and bronchial brushwgs m 
59 /o of the patients In only one patient uas the 
bronchial brush specimen the only positive cytologic 
specimen 

Normal FFB and small cell undifferentiated cancer 
were found with increased frequency (P < 0 05) 
among the nine patients (13%) with false negatae 
cytology Among 155 patients with nonmaUguant 
lung disease 16 (10%) had false positiie specimens 
this finding was significantly related (P < 0 05) to 
necrotizing pneumonia m 13 of the 16 patients 
(81%) 

The overall diagnostic accuracy of cytology 
showed 87% sensitivity and ^0% specificity and the 
predictive value of a positive $pecm\en was 79% In 
the (ib<enc€ of necrotizing pneumonia these tallies 
exceeded 95% 
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The cytologic examinalion of puimonary secretions 
has long been used as an adjunct to cltntca} and chest 
roentgenographtc /indtngs jn the evaluation of pa 
tients suspected of having lung cancer Despite the 
well-demonslrated diagnostic accuracy of expeclo 
rated sputum cytology • there remains consider 
able debate concerning whether the cytologic diagno 
SIS of lung cancer should be confirmed by histologic 
examination of biopsy material This debate 
stems largely from the relative lack of current infor 
mation regarding the sensitivity and specificity of 
pulmonary cytologic data obtained by con\enljonal 
methods in conjunction with flexible fiber optic bron 
choscopy fFFB) 

Several recent changes in the diagnostic evaluation 
and management of patients with lung cancer mdi 
cate an urgent need for this information First the 
development and widespread use of FFB often m heu 
of expectorated sputum cytojogic examination has 
not been accompanied by studies which compare the 
diagnostic yield of specimens obtained by vanous 
techniques **** Second the recent development of 
chemotherapy protocols for the treatment of lung 
cancer has stimulated concern as to whether a posi 
hve sputum cytology is sufficient evidence to war 
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rant initiation of drug therapy without surgical biop 
sy ’ Finally with the emphasis on the early detection 
of lung cancer the use of expectorated sputum cytol 
ogy for screening purposes is under investigation 
and if cytology is positive vigorous diagnostic eval 
uation is frequently undertaken to detect m situ cara 
noma even in the absence of clinical or chest roenl 
genographic abnormalities ’’ Knowledge of the 
predictive value of positive sputum cytology would 
aid clinicians in establishing a reasonable plan of 
evaluation that would balance the diagnostic accura 
cy of these tests with the potential hazards of inva 
sive procedures 

The purpose of the present study was to determine 
prospectively the diagnostic sensitivity specificity 
and predictive value of pulmonary cytologic speci 
mens obtained by \arious techniques in conjunction 
with FFB 

Materials and Methods 

A total of 224 consecutive patients who underwent 
diagnostic FFB at one institution during an 18 month 
period comprised the study population The primary 
indications for bronchoscopy were (1) persisting m 
filtrate seen on the chest roentgenogram 128 (577 ) 
(2) hilar or parenchymal mass seen on chest roent 
genogram 49 (22%) and (3) hemoptysis associated 
with a lung mass or intiltrate 47 (21 %) 

Bronchoscopic evaluation was performed by pul 
monary fellovss with the Olympus BF 5B flexible 
fiber optic bronchoscope (Olympus Corporation 
New Hyde Park New York) in a pulmonary proce 
dures room where medications and equipment for 
resuscitation isere available The bronchoscope was 
passed transnasally m all subjects 

Multiple specimens for cytologic examination were 
collected using standardized methods processed and 
stained with Papanicolaou stain ” Expectorated 
sputum was collected in a 50% solution of alcohol 
Sputa and bronchial washings were centrifuged and 
the sediment was used to prepare smears the remain 
mg sediment was used for the preparation of a cell 
block Lesions visualized during bronchoscopy were 
brushed and direct smears were immediately im 
mersed in 95'' alcohol Fluoroscopic control for 
bronchial brushing was not available dunng the 
study period Transbronchia! biopsies were not per 
formed 

Several cylotechnologisls screened the cytologic 
specimens but one cytopalhologist (A S ) reviewed 
and interpreted all presumed abnormal speamens 
Speamens were classified as normal suspicious for 
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malignancy or positive for malignancy using ac 
cepted criteria Malignant cells were classified as 
epidermoid adenocarcinoma or undifferentiated In 
this report positive cytologic data refers only to 
specimens interpreted as consistent with malignancy 
the normal or suspicious specimens were combined 
and are referred to as negative cytologic data The 
cytologic interpretations were initially made without 
dmical information 

The clinical records results of surgical biopsy pro 
enures and autopsy data were reviewed A patient 
was considered to have had a false negative cyto 
logic examination if all specimens submitted were 
negative for malignant cells and if cancer was con 
firmed by either biopsy or autopsy Patients were 
considered to have had false positive cytologic 
studies if one or more pulmonary cytologic speci 
mens were interpreted as showing malignant cells 
but (1) repeat cytologic examinations at four month 
intervals were negative for malignant cells for a mini 
mum of three years (2) initial chest roentgenograph 
ic findings suggesting cancer were resolved during 
follow up examinations or (3) extrapulmonary 
sources of malignant cells (esophagus and upper res 
piratory tract) were not present All false positive 
specimens were reviewed with available clinical 
mfotmation and were reclassified 
Statistical comparisons were performed by chi 
square analysis with the Yates modification or 
Student t lest for nonpaired data Probabilities equal 
to or less than 0 05 were considered significant The 
data were analyzed for specificity sensitivity and 
predictive value of a positive test using standard 
methods * These values were calculated using the 
initial and final cytologic interpretation 
Results 

The final diagnoses m the 224 patients examined 
were lung cancer 69(31“") pulmonary bacterial or 
viral infection 76(34%) pulmonary tuberculosis 40 
(18%) chronic obstructive lung disease with atelec 
tasis or nonspecific infiltrates 14 (6%) bronchiecta 
sis 3 (1^) and other lung diseases 22 (10%) 
including sarcoidosis (6) fungal infection (5) pulmo 
nary embolism (4) interstitial fibrosis (3) lung con 
tusion (2)and bronchial adenoma (2) 

The diagnosis of lung cancer was confirmed m SO 
(72%)of 69patients by histologic examination of tis 
sue removed dunng the following procedures thora 
cotomy With lung biopsy or resection 20 (40%) 
bronchial biopsy through the rigid bronchoscope 16 
(32*") cervical mediastinal exploration and lymph 
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node biopsy 7 (14®&) extrapulmonary lymph node 
biopsy 5 (10%) and pleural biopsy 2 (4%) In 19 
patients (28%) tissue was not obtained for histologic 
examination and the diagnosis of cancer was made 
on the basis of persistently positive sputum cytology 
m each patient and m addition by direct visualiza¬ 
tion of tumor through the flexible fiber optic bron¬ 
choscope in 12 subjects Fifteen of 19 patients died 
four months to three years following diagnosis and 
autopsies performed in eight revealed lung cancer 
Four patients were lost to follow up Four (o%) of 69 
patients had primary extrapulmonary cancer meta¬ 
static to the lungs 

A cytologic diagnosis of cancer was made in 60 
(87%) of 69 patients In nine patients (13%) all speci 
mens submitted for cytologic examination ivere nega¬ 
tive for malignant cells (false negative) Twenty 
seven patients (39%) had one or more specimens that 
were interpreted as suspicious for malignancy 
Among patients with cancer 204 specimens (45%) 
were positive 42 (9%) were suspicious and 210 
(46%) were negative for cancer Ainong 155 patients 
with nonmalignant lung disease 16 (10%) had one of 
more positive cytologic specimens (false positive) 
while the remaining 139 (90%) had negative cyto 
logic evaluations Thirty four patients (22%) had 
suspicious cytology Among patients with nonma¬ 
lignant lung disease 38 specimens (4%) were inter¬ 


preted as positive 78 (8%) as suspicious and 833 
(88%) as negative for cancer The cancer cell tj^pes 
delermwed during cytologic examination agreed 
with the cell type determined by histologic examma 
(ion of tissue in S4 (94 “"o) of 58 subjects A retro 
specnve review with clinical correlation of false 
negative specimens revealed no change in the 
cytologic assessment Review of false positive spen- 
mens resulted in a change from the initial cytologic 
interpretation to suspicious in six cases and to nega 
live in nine cases 

A comparison of the diagnostic yie/d of various 
sources of cytologic material is shmvn m Table I 
Dunng the initial phase of this study excess cyto 
logic material was prepared as cell blocks Since the 
material from cell blocks did not significantly add to 
the cytologic diagnosis this procedure was discon 
hnued Therefore the values m Table I represent the 
results of direct cytologic smears The mean number 
(and range) of cytologic specimens examined per pa 
lientwas prebronchoscopysputum (PB) 3 0 (range 
0 to 9) bronchial washing (BW) 1 8 (range 0 to 6) 
and postbronchoscopy sputum (PBS) 3 7 (range 0 
to 8) The diagnostic yield for PB was similar for cen¬ 
tra) and pcnphera) tumors The distinction was based 
on whether lesions could have been seen during FFB 
with a rigid bronchoscope (central) or were located 
outside the visual range of the rigid bronchoscope 


Table I BroncUascoptc and Cytologic Findings in 69Patieiil> with LungCanctr 


Tumor visible 
through 
bronchoscope 


Cytologic diagnosis 


All cytologic 
resuhsnegalise 


Histologic 

cell type and No -of 

tumor localionf cases 

Epidermoid 42 

Centra) 23 

Peripheral 19 

Unddferenli^ledt 16 
Central 8 

Peripheral 8 

Adenocarcinoma 
Central 
Peripheral 


No of 
cases 


PrebronchoKOpy Bronchial Bronchial Poslbronchoscopy 

sputo fPB> washing IBW) brushing IBB) sputa (PB5> 


No of 
cases 


71 

100 


^ 6 


Jpta) 

Central 

Peripheral 


100 

52 


51 

36 


48 15 


23/J4 

12/19 

11/15 

4/14 

2/8 

2/6 


29/SB 

15/31 

14/27 


27/42 

17/21 

lO/IO 

0/16 

4/8 

5/8 

6/11 


42/67 

25/34 

17/33 


74 

52 


22*30 

18/20 

4/10 

3/12 

1/5 

2/7 

4/7 


29/49 

22/30 

7/10 


30/35 
16/19 
14/10 
10 16 


7/11 

3/5 


47/65 

23/32 

24/33 


3 42 
0 

3/19 

4'16 


0 69 

4 36 

5 33 
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(peripheral) « The yield ol positive specimens from 
BW and bronchial brushings (BB) was higher for cen 
Iral lesions However the yield from PBS was similar 
for central and peripheral tumors The proportion of 
subjects with negative cytologic results was not Mgni 
ficanlly different among those with central tumors 
(4 of 36 of peripheral tumors (5 of 33 

All sources of cytologic specimens demonstrated a 
high diagnostic yield in patients with epidermoid 
cancer This contrasts with the relatively low yield m 
patients with undifferentiated cancer or adenocarci 
noma Postbronchoscopy sputa revealed the highest 
yield of any source and the yield was similar for all 
cell types 

Direct visualization of tumor was achieved m 51 
(74®') of 69 patients including 15 (45%) of 33 pa 
tients with lesions beyond the visual range of the ng 
id bronchoscope In 18 (26%) of 69 patients the tu 
mors were beyond the visual range of the flexible 
bronchoscope and the yield of positive cytologic 
specimens in these patients was PB 7 of 16 (44%) 
BW 8 of 18 (449') PBS 12 of 18 (67%) andBB 3 of 
10 (SS®*) Bronchial brushing was carried out by ad 
vancmg the brush blindly into the segmental bron 
chus presumed to be involved with cancer 
The method of diagnosing lung cancer is shown in 
Table II Cytologic examination of either expecfo 
rated sputa or bronchial washings was diagnostic of 
cancer in 86®' of the patients In one patient multi 
pie sputa pecimens were negative and only the 
bronchial brushing specimen revealed malignant 
cells U was uncommon for only one of the four 
sources of cytologic specimens to contain malignant 
cells 1 e only one patient by PB only three by BW 
only four by PBS only and one by BB only 
None of the 69 patients with lung cancer had co 
existing pneumonia We previously described the in 
frequent association of lung cancer and bacterial 
pneumonia ** 
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In ISS patients serial sputum cytologic examma 
tions chest roentgenograms and clinical courses were 
consistent with nonmahgnant lung diseases In 16 
patients (10 %) one or more cytologic specimens were 
initially interpreted as consistent with malignancy 
(false positive) In seven of these subjects one speci 
men was positive out of an average of eight (range 
four to nine) cytologic specimens examined per pa 
tient In nine subjects more than one specimen was 
positive (mean 3 8 range two to five) The total 
number of specimens examined in this group (mean 
9 5 range two to 13) was similar to that of the former 
group A total of 38 false positive specimens was re 
ported from these 16 patients this represents 4% of 
the total 949 cytologic specimens examined m the 155 
subjects without lung cancer The source of false 
positive results was atypical squamous metaplasia 
that resembled squamous carcinoma (14 patients) 
and columnar cell hyperplasia which suggested ade 
nocarcinoma (two patients) The false positive speci 
mens were found with similar frequency m PS (10%) 
BW (8%) and PBS (10%) and with slightly lower fre 
quency m BB (3 %) 

The characteristics of patients with false negative 
and false positive cytology are shown in Table III A 
normal bronchioscopic examination or one showing 
only extrinsic compression of airways and the pres 
ence of small cell undifferentiated carcinoma was 
found With greater frequency (P < 0 05) m patients 
with fal e negative results Several parameters did 
not differ in the true positive and false negative 
groups including age sex tobacco-smoking history 

TaVl in Oa arlrri lf$o/PiJl Us vitli Fol p Nfgnliiean J 

Mse P o ii e Cytology _ 
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False n 6 live Trueposll e 
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cases cenlage cases cenl ge 

No mat bit ochoscopy 6 ^7 10 17 p“<005 

Und fferent alcd siriall 

cettcaranoma Jb b7 12 20 p«»<005 

Epidenno d cancer 3 39 eS p >“ < 0 Oj 
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presence or extent of chronic obstructive lung disease 
or the number of cytologic specimens examined per 
patient 

Patients with false-positive cytology were charac¬ 
terized by the presence of acute or resolving lung 
infection Six patients had necrotizing pneumonia 
(gram negative pathogens three Nocardm aster- 
oides one Actinomyces israehi one StaphyJococ 
cus aureus one) Tivo patients had severe obstruc¬ 
tive lung disease permanent tracheostomy and co 
existing bacterial pneumonia Two patients had se¬ 
vere obstructive lung disease and acute Streptococcus 
pneumomae bronchopneumonia One patient had 
active cavitary pulmonary tuberculosis The remain 
mg three patients had Streptococcus pneumomae 
pneumonia and one of these patients had coexisting 
plasma cell dyscrasia Active pulmonary tuberculosis 
and lung abscess were present less frequently {P < 
0 05) in the false positive group Agam age sex 
tobacco-smoking history presence or seventy of 
chronic obstructive lung disease and the number of 
cytologic specimens examined per patient were simi¬ 
lar in the two groups 

In 15 of 16 patients with false positive specimens 
follow-up sputum cytology was negative and 
sputum cytologic examinations at four month inter¬ 
vals remamed negative In one patient with severe 
obstructive lung disease and a permanent tracheos¬ 
tomy sputa remained positive for the duration of 
follow up (three years) but the patient had not de¬ 
veloped clinical chest roentgenographic or broncho- 
scopic evidence of lung cancer as of this writing 
Bronchial biopsy on two separate occasions revealed 
severe squamous metaplasia This patient may have 
icarcmoma in situ 

Follow up of patients with false positive speamens 
(mean 4 2 years) has not revealed evidence of lung 


Table IV Spii.ificitV and Prcdictne Value of 


Cytohgic Remits 


Cytologic mulls 

Lung cancer present 

No lung cancer 


60True positive (TP 1 

l6 False positive (FI } 

No cancer 

oFatse negalrvelFN? 

130 Tnienegalne (TNi 

Totals 

60 

155 
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Sen iiiviiy (pr babi! ty that cancer will be detected by lhecytolo*3C lest) = 
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cancer Twelve patients are alive and ell Four pa 
tienls died two m respiratory failure associated witl 
severe obstructive lung disease one from a myocar 
dial infarction and one from renal failure Autopsie 
on two patients did not reveal lung cancer 
The inihaJ cytologic data uere analyzed for tht 
predictiv e value and accuracy of cytologic diagnosis 
These results are shown in Table fV The fraction ol 
patients with lung cancer detected by positive cy tol 
ogy (sensitivity) was 87*0 the fraction of patients 
without cancer who were correctly identified by 
negative cytology (specificity) was 00% The predic¬ 
tive value of a positive cytologic result was 79% 
These values were based on overall results of cytol 
ogy m individual patients 
There were no complications of FFB or BB in the 
224 patients investigated 


Discussion 

The clinical features of our patients were similar to 
those desenbed in previous reports on the use of FFB 
m the evaluation of patients with suspected lung can¬ 
cer ** This report differs from previous studies in 
that we have systematically examined and compared 
cytologic results of expectorated sputa both pre- and 
postbronchoscopy with bronchial washings and 
brushings obtained dunng FFB 
Our overall cytologic yield of 87% is similar to 
those of previous reports where ngid bronchoscopy 
was employed ****** It is also similar to those of re 
cent reports that have included only cytologic data 
from bronchial bnishings performed through the 
flexible fiber optic bronchoscope * ** ® The excel 
lent correlation between the tumor relJ type in cyto 
logic specimens with the histologic cell type (94%) in 
the present study is consistent with previous re 
ports * 

Our proportion of positive cytologic speamens 
was higher regardless of the method used to obtain 
the samples m patients with central epidermoid lu 
mors ****” Hoivever of interest is that postbron 
choscopy sputa showed the highest diagnostic yield 
(> 70%) regardless of tumor cell type and regardless 
of whether the lesion was central or peripheral m 
location In addition bronchial washings were posr 
live m 63% of patients with lung cancer These find 
mgs are in sharp contrast to recent reports that con 
eluded that bronchial washings and postbronchos 
copy sputa should no longer be routinely used in the 
assessment of patients suspected of having lung can 
cer””” In our study the only positive cytologic 
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specimens were found m bronchial washings (three 
patients) and postbronchoscopy sputa (four patients) 
while all other specimens were negative This repre 
sents a small (12%) but important diagnostic yield 
from these sources ** 

Though we obtained a positive brush specimen in 
91 % of directly visualized central tumors our yield 
with brushing peripheral tumors (37®'o)was consider 
ably less than those of previous reports (> 50%) 
where fluoroscopic guidance was used ’ Among 
33 patients with peripheral cancers in the present 
study (Table I) 21 (64%) had lesions less than 3 cm 
in diameter on the chest radiograph Positive cytolo 
gies were obtained from these patients from the fol 
lowing sources prebronchoscopy sputa 44% bron 
chial washings 43% and postbronchoscopy sputa 
70 % In only two patients with masses less than 3 cm 
m diameter were all cytologic specimens negative 
This represents the first systematic evaluation of the 
yield of sputum cytology in conjunction with FFB m 
patients with peripheral lung cancer our results mdi 
cate that a relatively high diagnostic yield of cancer 
cells may be achieved without bronchial brushing 
under fluoroscopic control and transbronchial 
biopsy The diagnostic yield of FFB and bronchial 
brushing and/or transbronchial biopsy has been re 
cenlly examined in peripheral lung cancer with a re 
ported diagnostic accuracy of $0^ to 80% How 
ever the results of prebronchoscopy and postbron 
choscopy sputum examinations and bronchial wash 
mgs were not systematicilly evaluated and re 
ported »’ 1 ’« Our observations agree with a summa 
ry ot ten eatlier lepoils of studies in which FFB was 
not used that describe a surprisingly high {25^ to 
79%) diagnostic yield of sputum cytology m penph 
era! lung cancer ' Fuilher studies are needed to clan 
fy vjhich patients should have more mvasive proce 
dures such as transbronchial biopsy or transthoracic 
thin wailed needle aspiration ’’ ’’ While bronchial 
brushing added little to the overall diagnostic yield m 
our study we think that in view of the low complica 
lion rate*” and excellent yield in smafi penpheral 
pulmonary lesions the procedure should be used 
when placement of the brush into peripheral lesions 
can be achieved with biplane fluoroscopic guid 
ance Transbronchial biopsy of penpheral lung 
cancer may have a greater diagnostic yield than 
bronchial brushing” differences are slight how 
ever and the procedures seem to complement each 
other ' ” The morbidity and mortality of transbron 
chial lung biopsy appear to be sufficiently low* * 

‘ ‘“to employ It in selected pahenls This procedure 
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may also be useful in obtaining carinal biopsies for 
the purpose of staging lung cancer and helping deter 
mine operability ’ 

We have examined the characteristics of patients 
with false negative and false positive cytology In 
patients subsequently shown to have lung cancer 
nine (13%) had negative cytologic examinations 
Other investigators have found a lower* or higher* 
incidence of false negative results In studies 
where FFB has been used the overall false negative 
cytologic results have been 4% to 28% *’ The 

use of fluoroscopically guided bronchial brushing 
and transbronchial biopsy has improved diagnostic 
accuracy m some studies to over 75% ” ^'’Unfortu 
nately detailed results of sputum cytology are not 
presented m these studies and it is therefore impos 
sible to know m what fraction of patients a cytologic 
diagnosis of cancer was established before transbron 
chial biopsy was performed False negative cytology 
has been attributed to multiple factors including im 
proper specimen collection ” ** sampling error * ” ** 
peripheral location of the tumor * * i® ” **»» small tu 
morsize •*’• misinterpretation of cytologic smears * 
examination of insufficient numbers of speci 
mens ***** bronchial obstructive lung tumor* and 
the presence of undifferentiated or metastatic can 
cer * ** ** ** Among various parameters examined we 
found that only a normal bronchoscopic examination 
or extrinsic bronchial compression and the presence 
of small cell undifferentiated cancer were signifi 
cantly (p < 0 05) associated with false negative re 
suits (Table 111) The association of false negative 
cytology in undifferentiated lung cancer has been 
previously noted * and may relate in part to pre 
dominant lymph node involvement with this tumor 
The problem of false positive cytologic results is 
well recognized although the true incidence is diffi 
cull to determine because of nonuniform reporting 
by investigators In a review of 20 published reports 
76 (3%) of 2 539 patients had presumed false positive 
cytology * Recent studies utilizing FFB and bronchial 
brushing have reported that from 0 3% to 5 0% of 
patients have false positive specimens “ ** ” ** *‘ The 
variability in the incidence of false positive cases 
among otherwise comparable studies may reflect the 
vanable experience of the cytopathology laboratory 
personnel In nine senes each with fewer than 100 
cases of lung cancer the incidence of false positive 
cases was 5 3^ while m four studies each with more 
than 250 cases the rate was 2 9% * In cases where the 
initial impression of malignant changes is sustained 
even with a review of false positive cytologic speci 
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mens over 607o of specimens are found in patients 
with acute or chronic inflammatory disease of the 
lungs * In the present study 14 of 16 patients 
with false positive cytology had acute lung infections 
(Table IIU and the major source of misinterpretation 
was the presence of atypical squ imous meta 
plasia * I'Ve think this relatively high incidence of 
false positive results was due m part to the fact that 
specimens were interpreted mitiallv iviihoui dimcal 
history A retrospective review of these slides after a 
review of the clinical histones resulted in reclassify¬ 
ing nine patients as having negative cytology and six 
patients as having suspicious cytology 

Bronchial epithelial ceil atypia and metaplasia m 
lung infection are nonspecific cytologic changes that 
have been noted following irradiation of the chest 

exposure to air pollutants including uranium 
dust and in association with nonpulmonary neo 
plasms* and mtershlital lung disease The absence 
of prolonged follow up data m previous reports on 
patients suspected of ha\ing false positive cytology 
has made it difficult to eliminate the possibility of m 
situ lung cancer The prolonged period of 

follow up m our patients (mean 4 2 years) makes 
this po’isibihty unfiKeJy 

Among patients with false positive cytology the 
majority bad a low false positive to true negative 
ratio of about one to six In two patients false- 
positive specimens contained more than SO*"® of the 
specimens examined Both patients had permanent 
tracheostomy which has been associated with severe 
atypia and metaplasia of respiratory epithehaf ceWs 
The low frequency of false positive specimens to 
total specimens examined in individual patients con¬ 
trasted with the high proportion {approximatelj 
of cytologic specimens that were positive m pa¬ 
tients with proven lung cancer These findings may 
be helpful in identifying patients with false positive 
cytology 

An important question addre5‘-ed by this study 
was whether the sensitivity and specificity of lung 
cytology obtained tn conjunction with FFB would 
justify the use ot a cytologic diagnosis of cancer 
without tissue confirmation as a basis for definitive 
treatment with either radiotherapv or chemotherapy 
The term s nsitii ity indicates the fraction of patients 
with lung cancer who will be detected by sputum c> 
lologic examination The <peaftaty of sputum cvlol 
ogy reflects the fraction of patients who wiU be cor 
rcriJv identified as not ha\ mg Wngcancer Thecalcu 
lation of these parar rtquires know\ed?c of the 
frequency of false p d false negative cyto- f 


logic results ” Under ideal circumstances sputum 
cytology would always detect the presence of lung 
cancer—je have a sensitivity of lOO^o—and would 
never be positive in patients without lung cancer— 
i € have a specificity of 100*0 The sensitivnty and 
specificity of cytologic results in this studv were ap 
proximatefy with a 79*^. predictive value for a 
positive result (Table IV) In view of the strong asso 
aattoa between false positive cytology and necrolti 
mg pneumonia we recalculated these parameters 
after eliminating patients w ith pneumonia The spen 
fiaty and predictive value of cytologic results were 
then 9S% and 9S^o respectively \\e agree with a 
recent suggestion" that puimonary cytology is a 
definitive diagnostic test and need not be routinely 
confirmed w ith a tissue diagnosis 
Prospective multicenlcr studies are needed to 
answer the questions of what diagnostic tests should 
be employed to provide an accurate diagnosis of can 
cer with minimum expense and nsk to patients and 
whal methods should be used in evaluating operabil 
it> and resectability Our data suggest that a combi 
nation of exfoliative sputum c> tofogy m conjunction 
with FFB will answer these questions accurately and 
safely in ov er 85 ^ of patients with fung cancer The 
role of procedures such as Iransbronchial and cannal 
biopsy cer/ical mediastinal node biopsy thoraces 
copy radionuclide Jung scans and computerized 
axial tomography used mdiv idually or in conjunction 
with other methods for the evafuation of sti$pecte<i 
lung cancer remains to be determined 
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creased to 95 47 False negative results were due to 
large tumors with necrotic surfaces or to infiltrative 
tumors at the cardioesophageal junction There ipas 
one false positive with brush cytology and none with 
biopsy Four cases of early gastric cancer were didg 
nosedwith the combined technique 


The clinical application of gastrointestinal (Gl) cytol 
ogy in evaluating patients with symptoms of disease 
of the GI tract is well established Though cytology 
of the GI tract has been used over the years in the 
diagnosis of various benign conditions its primary 
role today still is in cancer detection ' Over the past 
15 years there has been remarkable progress in the 
various techniques used in the diagnosis and manage 
menl of GI cancer The successful development of 
fiber optic endoscopy a technique whereby a lesion 
can be brushed and biopsied under direct vision has 
opened a new era in the evaluation diagnosis arid 
management of lesions of the upper GI tract Not 
only are the newer techniques relatively simple to 
perform but results from the various centers attest to 
the high accuracy rate in the detection of cancer of 
the esophagus and stomach * ‘ » 

In a prospective study we assessed the value of 
endoscopic brush cytology and multiple biopsies m 
the diagnosis of cancer of the upper GI tract 


Brush cytology and biopsy under direct vision was 
performed on 250 patients Of the 44 proven cases 
with cancers of the upper gastrointestinal tract brush 
cytology yielded positive results in 88 6*" and mul 
tiple mucosal biopsies yielded positive results m 
93 2^ IVith the combined technique the results m 
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Materials and Methods 

The study began in the fall of 1975 wilh the opening 
of a new endoscopy unit at the Henderson General 
Hospital Hamilton Canada The first 250 cases m 
which endoscopic brush cytology and biopsy were 
pierformed form the basis of this report 

Fiber optic forward and side viewing endoscopes 
were used m this study After the lesion was exam 
ined a small nylon brush was introduced via the 
endoscope and advanced to the lesion The suspi 
aous area was brushed under direct vision The 
brushes were then smeared directly onto frosted 
slides and fixed immediately in 95®b ethyl alcohol 
The smears were subsequently stained by the Papani 
colaou technique Multiple biopsies were obtained at 
the same examination After examination of the le 
Sion biopsy specimens were taken from the surface 
margins and surrounding mucosa of suspicious le 
sions They were fixed immediately in 10 *^ buffered 
formalin Histologic sections were routinely stained 
with hematoxylin and eosin PAS/Alaan blue and 
reticuhn stains 
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creased to 95 4“? false negative results were due to 
large tumors with necrotic surfaces or to infiltrative 
tumors at the cardioesophageal junction There was 
one false positive with brush cytology and none with 
biopsy Four cases of early gastric cancer were diag 
nosed iLith the combined technique 


The clinical application of gastrointestinal (GI) cytol 
ogy mevaluating patients with symptoms of disease 
of the Gl tract is well established Though cytology 
of the GI tract has been used over the years in the 
diagnosis of various benign conditions its primary 
role today still is in cancer detection ’’ Over the past 
15 years there has been remarkable progress in the 
vanous techniques used m the diagnosis and manage 
ment of GI cancer The successful development of 
fiber optic endoscopy a technique whereby a lesion 
can be brushed and biopsied under direct vision has 
opened a new era in the evaluation diagnosis and 
management of lesions of the upper GI tract Not 
only are the newer techniques relatively simple to 
perform but results from the vanous centers attest to 
the high accuracy rate in the detection of cancer of 
the esophagus and stomach ’ ‘ “ 

In a prospective study we assessed the value of 
endoscopic brush cytology and multiple biopsies in 
the diagnosis of cancer of the upper GI tract 


Brush cytology and biopsy under direct vision was 
performed on 250 patients Of the 44 proven eases 
with cancers of the upper gastrointestinal tract brush 
cytology yielded positive results in 8 S and mul 
tiple mucosal biopsies yielded positive results m 
93 2% With the combined technique the results m 
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Materials and Methods 

The study began in the fall of 1975 with the opening 
of a new endoscopy unit at the Henderson General 
Hospital Hamilton Canada The first 250 cases in 
which endoscopic brush cytologj and biopsy were 
performed form the basis of this report 

Fiber optic forward and side viewing endoscopes 
were used m this study After the lesion was exam 
ined a small nylon brush was introduced via the 
endoscope and advanced to the lesion The suspi 
cious area was brushed under direct vision TTie 
brushes were then smeared directly onto frosted 
slides and fixed immediately in 95*^0 ethyl alcohol 
The smears were subsequently stained by the Papani 
colaou technique Multiple biopsies were obtained at 
the same examination After examination of the le 
Sion biopsy speamens were taken from the surface 
margins and surrounding mucosa of suspiaous le 
sions They were fixed immediately in 10% buffered 
formalin Histologic sections were routinely stauied 
with hematoxylin and eosin PAS/AIcian blue and 
reticulm stains 
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Results 

Jn 65 patients two ferusfungs were employed one 
before and one after the biopsy The cytologic prepa¬ 
rations were judged best before the biopsy m 15 cases 
and best after the biopsy m 30 cases Both bmshmgs 
appeared essentially similar ii\ 20 cases In the re¬ 
mainder of the patients only one brushing was per¬ 
formed 

There were 44 cases of proven malignancy m this 
group of 250 patients Table I shows the type of can¬ 
cers in this group of 44 patients Cytologic brush 
preparations were correctly reported as positive m 39 
(88 6%) of the 44 proven cancers Negative results 
were obtained in four of the five cases of proven 
cancer of the stomach (Table 11) In the fifth case 
spindle-shaped smooth muscle cells were present m 
the brush preparation but were interpreted as benign 
probably shed from a leiomyoma IPigure 1) This 
was the only case in the study where a false negative 
report was issued due to obserjet enot 

The only false positive diagnosis made m the study 
was on the cytologic src«ar (com a patient with a pre 
pylonc ulcer The preparation contained very abnor¬ 
mal looking cells that ivere thought to represent 
adenocarcinoma cells (Figure 2) The cells were 
present m small groups and larger tissue fragments 
Many of the cells displayed variation in cell and nu¬ 
clear size This variation was assoaated with ehro 
matin clumping Single or rnultiple nucleoli were also 
present We were not confident of the diagnosis of 
carcinoma in this patient and requested a repeat 
examination in two weeks It was done and similar 
cells were not found on the repeat smear Gaslnc 
biopsies on both occasions did not reveal the pres¬ 
ence of carcinoma The patient has been foKowed for 
over one year and the endoscopic and x ray findings 
^ have returned to normal 

AH patients underwent endoscopic biopsies Multi¬ 
ple specimens were usually taken the fragments were 
small varying between 1 and 2 mm in size and some- 


TaWel Tj/ircs of Cancer Uf^f’erCt Traci )»4lPatie»lsv.ith 
Pro en Mafi'r'W'ictc_ 

No of cases 

Squamous cell carcinoma esophagus 3 

Adeqocarcmoma stomach 

Leiomyosarcoma siotnach ^ 

mphosarcoiyia siomach ' 

Adenocaronoma duodeniirn ^ 

44 


times less Of the 44 cases with proven cancer the 
lesion was histologically interpreted as malignant m 
41 (93 2%) There were three false negatues (Table 
II) Two of the three patients with negative biopsies 
had large ulcerated tumors with necrotic surfaces 
making tissue sampling difficult In the third recur 
rent adenocarcinoma at the gastroesophageal anasto 
mosis had spread submucosally into the distal esoph 
agus with stenosis making adequate endoscopic 
biopsies difficult to obtain There was no false 
positive diagnosis of cancer on hiopsy matenal in the 
present study 

If one includes the case of leiomyosarcoma with 
spindle-shaped tumor cells as positive then the com¬ 
bined brush biopsy results incTease to 95 4*^ in this 
senes of 44 cases of proven cancer of the upper GI 
tract 

Discussion 

Out experience with endoscopic brush cytology and 
biopsy reinforces the usefulness of the procedures in 
the diagnosis of cancer of the upper Gl tract With 
the increasing use of endoscopy more and more 
cases of cancer are being diagnosed by this method 
which even in the elderly is safe relatively easy to 
perform and associated with httfe discomfort to the 
patient The results of our study and those of other 
investigators* * * * confirm the high accuracy rate of 
this technique jn the detection of cancer of the upper 
Gl tract 

The method of obtaining materia! under direct 
vision IS supcnor to the routine lavage cytology 
Both brushing and biopsy can be done at the same 


TahUlI Mitt<nw>TCVof U;’; cr Gt rrarl Fubt ^fgafUcCt^fi 


Ca« no 

LocaUon and tiislo\o{>ic 
lype of legion 

C>lotogy 

Biopy 

1 

R*curf«j\t adenocarcinoma 
{Mslrotsophageof anasK mo«is 


\ecjn>e 

Z 

Inliltraiive adenocarcinoma 
cardioevir^^l-*®' lunclion 

Negative 

rosiine 

3 

Linitis pfdstica carcinoma 
pMtorvs 

Nei;afi\e 

To^jiive 

4 

Ulcerated adenocarcinoma 
tunduv 

Nevaiivc 

SeRjii'c 

5 

Ulcerated feiomyo«rc »ma 
body 

Sei,anvel 

Nff^iivc 


Italu) tJOf^y ftrr of'tie endovcype nffiJtne rrht(T*y •*'* 
cndo^coMpouti e lor caftinomj . 

tSmcjr tomj trulisnjnt sfifHjte-ihjrxV crlh <ni u")' jMrrrrfiiV * 

n lottfie««hniquT 


Tolal 



Volume 24 
Number 4 
July AugustmO 


Diagnosis of Upper GI Cancer 


315 





► C“i V ‘ -f' 




^ rt-^Cri ^ '-r-^, N, *% ^ V >Y \ ' 


\< \ "X S 

' J-” » ’-v ' V ^ (A)Spindle-5h*pedsmoothmusclecelI*froTiaease( 

>^, * \ ' ' 4 le ©myosarcoma They were in iiallyihoughl lorepr 

^ ”* ■' sent ben gn cells from a leiomyoma (Papanicolaou 

^ V * 'v, r Vfc'"' 'j^ sta n oil XI 250> (BiResectedstomach showing 
^ '• '^5 spindle-shapedcell 5 milar to thebrushpreparation 

^ ^ _ -A — •■ \.— C- M ^ (h matoxyl n and eosin X 500) 


siding With ihe brush technique the lesion can be 
visualized and vigorously scraped avoiding necrotic 
areas where possible The direct vision brushing tech 
nique has many advantages over the old lilind 
methods Cells can be obtained selectively from the 
suspicious areas under direct vision The smear can 
be prepared immediatelj withour pnor centnfuga 
lion The smear is usually rich in cells and if the 
preparation is fixed immediately the preservation of 
cells IS excellent In our experience these smears have 
a cleaner background and are far easier to screen 
than the blind lavige preparations 
Multiple biopsy are usually obtained and in the 


case of ulcerated lesions biopsies should be takei 
from the floor of the ulcer as well as the inner edg 
and the margin *' The number of biopsy specimen 
taken vanes depending on the size and type of le 
Sion but three to ten or more biopsies have bee 
recommended by various workers > ^ ‘ i« Even in ex 
perienced hands only 40®o to 50'"o of the biops 
fragments contain cancer ^It is not unusual fo 
only one fragment to be malignant 

In the present study the diagnostic accuracy c 
brush cytology was 88 6*^0 and that of biopsy 
93 2*“ With the combined methods the accuracy ir 
creased to 95 4^<? Our experience is similar to that c 
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A group of cells from Ihe edi.e of a bfn,gn ulcer shoi* jrg 
marked atypical changes with prominent nucleoli They 
were w rongiy interpreted as malignant (Papanicolaou 
stain oil X 1 250) 


Other workers ♦ ‘“ Biopsy yielded higher diag¬ 
nostic accuracy than brush cytology Moreover 
there were no false positives on biopsy and even 
though the specimens obtained by this technique 
were small interpretation did not prove to be a diag¬ 
nostic problem False negative results were due to 
infiltrative tumors or large ulcerated neoplasms that 
made tissue sampling difficult On the basis of our 
experience it appears that endoscopic biopsy should 
be the method of choice m the diagnosis of gastric 
cancer Brush cytology should be reserved for cases 
either where biopsy results are negative or a stricture 
prevents adequate tissue sampling Kasugai and 
Kobayashi* * also recommend the use of direct vision 
gastric cytology when either the biopsy results are 
negative in the face of clinically suspicious lesions or 
1 biopsy cannot be obtained 
The differentiation of benign peptic ulcer from gas 
ric carcinoma on the basis of cytology poses no diffi 
ultym the majority of cases However on occasion 
'ven in expenenced hands misinterpretation can oc 
ur This happened in one case in the present senes 
Figure 2) It is not unusual and has been the expert 
nee of other authors Prolla et al* cite three such 
rrors in 524 cases of benign gaslnc ulcers studied 
ytologically Cells shed from gastnc ulcers show a 
pectrum of changes from mild to severe at>pia The 
najonty of at>pias are of mild degree However 
aoderale to severe changes do occur and the> 
sually are the cause of errors The source of these 
ells IS regenerating hyperplastic epithelium at the 


edge of the ulcer where enlarged cells with hyper 
chromatic nuclei and prominent nucleoh are present 
These cells usually shed in tissue fragments or large 
groups unlike the cancer cells which are present in 
smaller groups or clumps of individual cells Usually 
the cells associated with gastric ulcers have a fairly 
uniform size with little variation from one cell to the 
other The distinction howe\er from \sell-differen 
tialed adenocarcinoma may be difficult al times In 
contrast cells shed from a carcinoma shovs consider 
able pleomorphism and anisocytosis (Figure 3) Iso 
laled glandular cells should be carefully examined for 
changes of malignancy because such single cells are 
nearly always found in association with sheets of 
tumor cells in such cases 

The separation of metaplaslic mieslinal goblet 
cells from signet nng cancer cells may be difficult at 
limes especially if occasional single cells are present 
Careful attention to the nuclear detail is important 
In cases of signet ring carcinoma the cells are more 
numerous presenting singly in small clumps or tis 
sue fragments (Figure 4) Moreover variation in nu 
dear size and shape is seen even in the well-differen 
tiated cancers The nuclei of metaplastic goblet cells 
on the other hand tend to be much more uniform 
One case of leiomyosarcoma was present in this 
senes TTie brush preparation contained compact 
groups of spindle to fusiform-shaped cells with dcli 
cale basophilic cytoplasm and cigar-shaped nuclei 
(Figure 1) Many bare nuclei were also noted The 
chromatin was finely granular and the nucleoli were 
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A group of cells from j ca^ of well-different aled 
adenocarcin ima There are parachromalin clearing 
large nucleoli and thick-ened nudeor membrane Com 
pare wilh Figure 2 {Papa coUou sta n oil X 1 250) 



Signet ring adenocarcinoma cells contrasted with a she' 
of ben gn columnar cells (Papan colaiustam X 500) 


not very proininent Benign columnar cells and 
necrolic debris were also present They were recog 
nued as of smoolh muscle origin but the nuclear 
characteristics were not obviously malignant A 
cytologic diagnosis of leiomyoma was made The 
endoscopic biopsy consisted of necrotic debris and 
benign fragments of gaslnc mucosa The true nature 
of this lesion became obvious on examination of the 
resected stomach The histologic examination re 
sealed a spindle-shaped tumor with numerous mito 
ses (Figure 1) TTie patient subsequently developed 


abdominal metastasis and died of the disease despi' 
intensive chemotherapy The distinction between bi 
mgn and malignant smooth muscle tumors is diff 
cull and even when multiple biopsies are studiet 
definite evidence of malignancy may not be appa 
ent However it is important to recognize smool 
muscle cells cytologically so that the lesion can 1 
removed for thorough histologic examination 
Of the 37 cases of carcinoma of the stomach the 
were four examples of early gastnc cancer In the 
four patients both brushings and biopsies were pe 
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Hgurf 2 

Agroupof ctlls from the edge of a bentgn ulcer sho'Mftg 
marked atj’pical changes Kilh prominent nucleoli TT\ey 
uereisrongly mierpretedas malignant (Papanicolaou 
stain 011 X 1 250) 


olher workers < •« » » Biopsy yielded higher diag¬ 
nostic accuracy than brush cytology Moreover 
there were no false positives on biopsy and even 
though the specimens obtained by this technique 
were small interpretation did not prov e to be a diag 
nostic problem False negative results were due to 
infiltrative tumors or large ulcerated neoplasms that 
made tissue sampling difficult On the basis of our 
experience it appears that endoscopic biopsy should 
be the method of choice m the diagnosis of gastric 
cancer Brush cytology should be reserved for cases 
either where biopsy results are negativ e or a stneture 
prevents adequate tissue sampling Kasugai and 
Kobayashi* ‘ also recommend the use of direct vision 
gastric cytology when either the biopsy results are 
negative in the face of clinically suspicious lesions or 
a biopsy cannot be obtained 
The differentiation of benign peptic ulcer from gas 
trie carcinoma on the basis of cytology poses no diffi 
culty in the majority of cases However on occasion 
even in experienced hands misinterpretation can oc 
cur This happened in one case in the present series 
(Figure 2) It is not unusual and has been the expen- 
ence of other authors Prolla el al* cite three such 
errors in 524 cases of benign gaslnc ulcers studied 
cytoIagicalJy Cells shed from gastnc ulcers show a 
spectrum of changes from mild to severe atypia The 
majont> of alypias are of mild degree However 
moderate to severe changes do occur and lhe> 
usually are the cause of errors The source of these 
cells IS regenerating h>perplas(ic epithelium at the 


edge of the ulcer where enlarged cells with hyper 
chromatic nuclei and prominent nucleoli are present 
These cells usually shed m tissue fragments or large 
groups un/ike the cancer cells which are present in 
smaller groups or clumps of individual cells Usually 
the cells assoaated with gastric ulcers have a fair)> 
uniform size with little vanation from one cell to the 
olher The distinction however from well-differen 
(lated adenocarcinoma ma> be difficult at limes In 
contrast cells shed from a carcinoma show consider 
able pleomorphism and anisoc>tosis (Figure 3) Iso 
lated glandular cells should be carefull) examined for 
changes of malignancy because such single cells arc 
nearly always found m association with sheets of 
tumor cells in such cases 

The separation of metaplaslic mleslmal goblet 
cells from signet nng cancer cells may be difficult at 
times especian> if occasional single cells are present 
Careful attention to the nuclear detail is important 
In cases of signet ring carcinoma the cells arc more 
numerous presenting singly in small clumps or lis 
sue fragments (Figure 4) Moreover variation in nu 
clear size and shape is seen even in the well-differcn 
haled cancers The nuclei of metaplastic goblet cells 
on ihe other hand tend to be much more uniform 
One case of leJom> osarcoma was present m this 
senes The brush preparation contained compact 
groups of spindle to tusiform-shaped cells with dcli 
cate basophilic cytoplasm and cigar-shaped nuclei 
(figure 1) Many bare nuclei were also noted The 
chromatin was finely granular and the nucleoli were 
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not very prominent Benign columnar cells and 
necrotic debris were also present They were rccog 
nized as of smooth muscle origin but the nuclear 
characteristics were not obviously malignant A 
cytologic diagnosis of leiomyoma was made The 
endoscopic biopsy consisted of necrotic debris and 
benign fragments of gastric mucosa The true nature 
of this lesion became obvious on examination of the 
resected stomach The histologic examination re 
vealed a spindle-shaped tumor with numerous mito 
scs (Figure 1) The patient subsequently developed 


A*gr~p of «iU from a case of well-d fferenhated 
adenocarcinoma TKerea e parachromalin deanng 
large nucleoli and thickened nuclear membrane Com 
pacevfOhFigureZaapancolaoustain oil X I 250) 


Signet ring adenocarcinoma cells contrasted mth a sheet 
ofbenigncolum arcellsfPapanicoIaoustaui X 5001 


abdominal metastasis and died of the disease despite 
mtensive chemotherapy The distinction behveen be 
njgn and malignant smooth muscfe tumors is diffi 
cult and even when multiple biopsies are studied 
defmite evidence of maLgnancy may not be appar 
ent However it is important to recognize smooth 
muscfe cells cytologicaljy so that the lesion can be 
removed for thorough histologic examination 
Of the 37 cases of caranoma of the stomach there 
were four examples of early gastnc cancer In these 
four patients both brushings and biopsies were per 



318 Qutlbash et al 


Acta Cyiologica 


formed Mahgnanl glandular cells were present in the 
brush preparations from three of the four patients 
the biopsies were positive in all four During the 
same period we saw three other cases of early gasinc 
cancer in which endoscopic brushings were not per 
formed Directed biopsies m all three however re¬ 
vealed the presence of gastric cancer 


References 

1 DebrayC HoussetP MartheC leParcoCJ VerdjerA Diag 

nosisofSlomach Cancer Today Early Gasinc Cancer Lur 

rent Slalus of OiagnoMs Edited by £ Crundmann HCrunze 
bVVittc IJerlin Sprin>.er Virljj, J074 pp 120-126 

2 DekkerW TytgatCN Diagnostic accuracy of fiberendoscopy 
in the detection of upper intestinal malignancy A follow op 
analysis Gastroenterology 73 710 714 1°77 

3 Kamcya S Nakamura S Muutam K Hayakawa H Higashi 
yama S KuUuna k Gastrofiberscope for biopsy Castro 
enterol Endoscb 36-40 1964 (in Japanese) 

4 Kasuj,aiT Kobayashi S fcvaluaiion of biopsy and cytology in 
the diagnosis of gastric cancer Am J Gastroenterol 60 19° 
203 1974 


5 Kasugji T KobayashiS KunoN Endoscopic cyloJiKy of the 
esophagus stomach and pancreas Acta C>toI 22 3*'330 
1973 

6 Kobayashi S Kasugai T Brushing cyloloj^v for the diagrcwis 
of gasinc cancer involving the cardia or the louer esophagus 
AcIaCytoJ22 155 157 I9-’3 

7 ProWajC KirsnerJB Handbook and Atlas of Caslrointeslinal 
Exfotiative Cytology Chicago University of Chicago Press 
1972 pp3-4 

3 I folla IC Imj)U K1\ KirmrfU tivAtrhjnif. Ihnxtii/ n 
endoscopic cytology jnd biopsy in diagnosis of fSophat.ejl 
and gastric tumors Current enpenence Acta Cylol 21 369 
402 1977 

9 Protls fC Xavier ttC iCirsner /B Morp/iologs of evfoliafed 
cellsinbenigngaslriculcers ActaCytoU5 I’S 13*. 1971 

10 QuilbashA Stevenson Cl\ Early gastric cancer /»i Patholo 
gy Annual 19/6 Part 1 Edited by SC Sommers PPRocn 
New York Applelon-tcntury-CroflsI4 317 351 1679 

11 Tamura K MasuaaisaM AkiyamaT FukuiO Touch smear 
cylol >gy for endoscopic diagnosis of gajtnc carcinoma Am J 
Gastroenterol 67 4 63-467 1977 

12 IVinawer Sf Melamed MR Sherlock P rolenlia) ol endosco 
py biopsy and cytology in the diagnosis and management of 
patients with cancer Chn Gastroenterol 5 575*595 1976 

23 IVrtte S Cistfofniffchiicj} cytodiagnesis AcM Hepalo 
gaslroentcrol 22 137 139 J975 



' The Detechon of 
Endometrial 
• Tuberculosis in Cases 
•ofinfertility by Uterine 
'Aspiration Cytology 

Vatsala Padubidri M D 
LataBaijal M D 
‘ Pratibha Prakash M D 
Kamla Chandra M D 


The cytology and histopathology of tuberculous 
endometritis are described m eight cases found 
among 200 women toJio presented iLtth primary or 
secondary infertility Because tuberculous endo 
metntis is considered a possible cause of such stenl 
ity the combination of endometrial aspiration and 
biopsy IS recommended as an outpatient screening 
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endometrial tuberculosis is high 
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Endometnal tuberculosis is not uncommon m India 
and may be a cause of secondary amenorrhea and 
infertility The lesion may be present even in the ab 
sence of any menstrual disorder or pelvic mass A 
simple outpatient procedure to detect endometrial 
tuberculosis is therefore necessary m all cases of 
infertility 

There are many studies dealing with endometrial 
cytology in the detection of carcinoma of the body of 
the uterus but there are few studies relating to uter 
me cytology in the detection of endometrial tubercu 
losis * * ^ * The present study was undertaken to de 
termine the value of ulenne cytology in the detection 
of tubercular endometntis m infertility cases Endo 
metnal biopsy served as a control 

Malenals and Methods 

Two hundred cases of infertility both primary and 
secondary were selected Routine investigations of 
infertility were performed on all couples Utenne as 
piralion and endometrial biopsy were done at an 
examination within one week of the next expected 
menses Hie aspiration was performed first followed 
by the biopsy The cannula used for aspiration was 
that devised by Cary Neither premedication nor 
anesthesia was necessary for cervical dilatation was 
not needed A drop of the aspirate was smeared on a 
slide and immediately fixed in 95% alcohol It was 
later stained with Papanicolaou stain The remainder 
of the aspirate was placed in a bottle containing 95 % 
ethyl alcohol for preparation of the cell block The 
biopsy specimen was preserved m 10% formalin 
solution The cell block and biopsy speamen were 
stained with hematoxylin and eosin 

Results 

Of the 200 cases the aspiration as well as the biopsy 
matenai was inadequate for study m 10 cases Eight 
cases were considered suspicious for tubercular endo 
metntis by utenne cytology and the diagnosis uas 
confinned histologically by either cell block or endo 
metnal biopsy All eight cases had a raised erythro 
cyte sedimentation rate but none showed a lung le 
Sion on X ray 

Table 1 shows the menstrual pattern in the eight 
cases of tubercular endometntis One patient with 
normal cycles and complaining of abdominal pam 
was found to have bilateral tuboovarian masses and 
another with secondary amenorrhea had a small 
unilateral luboovanan mass The remaining six ap 
peared clinically normal 
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were diagnosed on the cch Wock a\one the cndo- 
metna/ biopsy was inadequate m one and showed 
secretory endometnum in another with the smears 
of both showing only chrome mflammation One 
case was diagnosed bv cell block and biopsy the 
smear showed chronic inflammation but no giant 
ceih 

Discussion 

In the present study the incidence of tubercular 
endometnlis was This incidence is high as 

compared to that found m western countnes but a 
high incidence of tubercular endometritis in India has 


been cited by other authors (Table IV) 

The cytologic findings were essentially those of 
chronic inflammation and in one case eosinophilic 
material was seen Langhms s giant cells ivere seen in 
only four smears In the remaining three cases histoJ 
ogy revealed the presence of giant cells The authors 
therefore conclude that chronic mflammation with 
epithelioid cells in the smear eren in the absence ol 
giant cells should raise the suspicion of tuberculosis 
in infertile women Similar observations have also 
been made by Coleman * Highman • Nfeisels and For* 
hn'andNfischetal * 

Frost* occasionally found giant cells in postmeno' 
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Table III Chmcal Cytologic and Histopathologic Picture of Endomthtol Tuberculosis 


Duration of 
Age Type of i fe ( Liy 
Case no (yea s) infe Ii] ty (years) Complaints 


Menstrual 


PelvK 

findings 


Endom tnal 
biopsy 


lllenis iptro 


Noncaseatine Noncasealmg 


3 

25 

Pnmary 

8 

Infertility + 

Amenorrhea 

U year) 

2 

23 

Pnmary 

5 

Infertility 

Irregular 
normal flow 

3 

28 

Primary 

12 

Infertility 

Amenorrhea 
(3 years) 

• 

22 

Secondary 

5 

Infertility 

Oligoamenor 

rhea 

5 

17 

Pr mary 

2 

Infertility + 

Amenorrhea 
<10 months) 

6 

3S 

Secondary 

18 

Inferlilily 
pa nm lower 
abdomen 

Normal 

7 

25 

S condary 

5 

Infertility 

Normal 

8 

29 

Primary 

8 

Secondary 

amenorrhea 

Amenorrhea 


verted small 

flammation 

granuloma 

granuloma 

size fomices 

without giant 



free 

cells 



Uterus ante 

Chron cSn 

Noncasealmg 

Noncaseat tig 

verted normal flammation 

granuloma 

granuloma 

fotcuces 

w th g ant cells 



free 




Uterus retro 

Chronic in 

Cwnf cells seen 

Caseahng 

verted normal flammation 


tubercular 

s ze small 

withg ant cells 


endometritis 

tuboovanan 




mass in left for 




nx fight 




fomix Free 




Uterus ante 

Chron c in 

Noncaseating 

Noncaseating 

verted normal flainmal on 

granuloma 

granuloma 

size fora CCS 

veith giant tells 



free 




Uterus ante 

Eosinophil t 

Eosinoph 1 c 

Caseat ng 

verted norma) granular case 

granular case 

tubercular 

size fora ces 

ous material 

ous material 

granuloma 

free 

only 

only 


Uterus ante 

Nonsecreiory 

Nonraseati/ig 

Noncaseating 

verted normal glands chron c 

' tubercular 

tube cular 

s ze bilateral 

inflammation 

granuloma 

granuloma 

tuboovanan 

with giant cells 



masses 




Uterus retro 

Secretory 

Noncaseating 

Only secretory 

verted normal glands ehron c tubercular 

endometrium 

size ioraices 

inDammaiion 

granuloma 


free 

wilhoufgiant 




cells 



Uterus ante 

Acute chronic 

Noncaseating 

Inadequate 

verted normal inflammal on 

lubercula 


s e fom ces 

without giant 

granuloma 


free 

cells 




T blelV Incide ceofTubercula EnJomefntis i hdaCledm 
P evnio Sludics 

A tho (s) Incdmce(*) 

Ganguly (19*7) 214 

Panda and Dey (1972) 2 2 

Saxena and ralbali; (1972) 51 


pausal smears postradiation smears and Tricftomo 
nas infection However these giant cells differed 
from Langhans s giant cells of tuberculosis by their 
even distribution of nuclei and more definrte cellular 
outline at times they contained phagocytic debns In 


addition epithelioid cells in association with the 
giant cells are seen only m cases of tubercular endo 
metntis 

Koss' and Terzarvo" reported tubercular smears 
that could have been mistaken for cancer In ad 
vanced cases of tuberculosis they found sheets of 
endometnal cells of uneven size with pronounced 
nuclear hyperchromasia suggestive of endometnal 
cancer This was not observed in the present study 

Tubercular endomelniis was missed by the biopsy 
in hwo cases in one the tissue was inadequate and 
thesKondhad only secretory endometnum The rea 
son why tuberculosis should be picked up by aspira 
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Tabte I Gi. es IVjf/jOMf l,uti t!Histoh^a f uh irn ofH ; atie 
Mcliisfi3«rs 

CytotoRic diagnosis HislolosKconfirmal.on 


1 Adenocarcinoma 

2 Adenocarcinoma 

3 Adenocarcinoma 

4 Adenocarcinoma 

5 Adenocarcinoma 


6 largeceJJt/ndiWcfenfiJfed 
carcinoma 

■* Undifferentiaied malignant 
neoplasm 


Metastatic adenocarcinoma on 
repeal needle biopsy 
Metastatic adenocaronoma on 
repeat need/e biopsy 
Metastatic adenocarcinoma on 
repeal needle biopsv 
Metastatic adenocarcinoma <mi 
open V, edge biopsy tumor 
present m initial biopsv on 
reevaluation 

Moderately sselldiHerentuted 
adenocarcinoma of the colon 
sMth hepatic metastases at 
autopsy three months later 
Toorlj dif/erentiatedadenocarct 
noma ssilh hepatic metastases 
alautopss one year later 
Poorly differentiated adenocatti 
noma of the stomach with pen 
loneal metastases at time of 
surgery negative biopsy tv.o 
months later autopsy not per 
formed 


cells were seen in the portal lymphatics which were 
not detected on initial evaluation Hepatic metastases 
were documented m two cases by autopsy One pa 
tient died three months after the li\er biopsy Multi 
pie nodules of moderately well differentiated adeno 
carcinoma of the colon were seen in the liver at au¬ 
topsy Another patient had poorly differentiated ade¬ 
nocarcinoma of the prostate with hepatic metastases 
at autopsy Although this patient died one year after 
the liver biopsv was performed there was strong 
clinical evidence of metastatic carcinoma when the 
percutaneous biopsy ivas performed The patient had 
radiographic evidence of sV.eletal metastases an ab¬ 
normal hver-spleen scan and elevated serum fevels of 
alkaline phosphatase Despite the failure to demon 
strate metastatic tumor m the biopsy a second at 
tempt i\ as considered unnecessary after the cytologic 
diagnosis supported the clinical impression Only 
one case was not confirmed by either autopsy or 
repeat biopsy This patient had poorly differentiated 
adenocarcinoma of the stomach with widespread 
peritoneal metastases at the time of surgery A Iwcr 
biopsy was performed to attempt to demonstrate 
hepatic metastases two months later The patient 
died four months after the surgical resection and no 
autopsy was petiormed 

In five of the nine cases m which neoplasms were 
detected by histologic sections only (TaWe HI weff 


differentiated adenocarcinomas were present In 
another case infiltrates of chronic lymphocy tic leu 
kemia were recognized in the tissue sections A1 
though lymphocytes were seen m (he cy tologic prep 
aration they were well differentiated andadiagno 
SIS of leukemia could not be established on this ev i 
dence alone One case of metastatic melanoma and 
one of small ceJJ undif/erenfialed caTCmoma were not 
delected by cy tologic examination Rev lew of these 
specimens demonstrated atypical cells but these sm 
gle cells v\ere too degenerate and infrequent to sup 
port an unequivocal diagnosis of malignancy on im 
tial examination The cellular preservation was too 
poor for cy tologic diagnosis m the only other case in 
which cancer was present m the biopsy but absent m 
the cytologic material 

Discussion 

Many methods have been advocated for the diagno 
SIS of cancer in the Iiv er These methods include dim 
cal findings liver function tests liver scans and liver 
biopsy * Unhke the other methods which are largely 
inferential only biopsy can prove the presence of 
malignancy A single liver biopsy will successfully 
demonstrate cancer in to of patients subse 

quently proven to have hepatic metastases * * The 
average of previously reported senes is 71^ ’ Kow 
ever Fensler and Klalskm have pointed out that the 
selection for biopsy of patients with overt clinical 
and laboratory ev idence of hepatic metastases might 
explain the high degree of success m demonstrating 
tumor in the hvtr * Conn and \esner attempted to 


TaM«ll CisoIVij/ioulCvlot ?icE it nfccfHciufif 
MtfdU'Ti _ 

KiUoIokic duj^nosis C i lolopc di3{>nosU 


1 meUnoma 

2 ChfontcJimf’bocyiic 

ieul.einM 

3 SttattceKundiltfrtntute'i 

cartinonu 

4 UndiUmmuifd mafiRiiart 

adenocarcinoma 

5 WcH-ditfenmliaied 

adenocaremoTna 
n VVcll-dinewnliaied 
adrnocamnoma 
7 tVeH-diltcfWiliaied 
adenocarciRpmj 
S Wcn-ditiermtuted 
adenoCJWinoma 
o IVeli'dillrrentatrd 
adenocatc 1 no m a 


No e\ idence ol cancer 
Numerous maiureJymrboQiev 

No e% ideoce of cancer 

One aty picaJ 

No f% idrnce ol cancer 

No <\ idence of cancer 

Noesidenceoi cancer 

0 e\ idence ol cancer 

Nt evidenreol cancer 


i^oIume24 
'dumber 4 
hly August 1980 

elimmale this observer bias and they were able to 
detect hepatic melastases in approximately half of 
their patients ’ 

In previous similar series cytologic examination 
of fluid and touch preparations obtained at biopisy 
has proven to be a simple and effective method of 
increasing the sensitivity of the percutaneous liver 
biopsy in detecting hepatic metastases Sherlock et 
al‘® reported their experiences with 62 liver biopsies 
The 13 patients with carcinoma in histologic sec 
tions also had malignant cells m the smears Two pa 
lients with normal liver biopsies had malignant cells 
in cytologic specimen biopsies One of these patients 
had metastatic carcinoma at autopsy and the other 
had strong clinical and laboratory evidence of lym 
phomatous involvement of the liver Grossman et al* 
studied 67 patients with carcinoma 39 had hepatic 
metastases at autopsy when the biopsies were per 
formed They found that a single biopsy detected 
41" of cases two biopsies detected 54 and the 
addition of cytologic examination increased the yield 
to 69% The most recent experience has been re 
ported by Carney ' who examined 149 biopsies 27 of 
which contained histologic or cytologic evidence of 
cancer Eighteen cases had malignant cells in both the 
biopsy and smear In eight cases malignant cells were 
detected only m the smears Only a single case had 
cancer only in the histologic sections 
In the present series 66 cases contained malignant 
neoplasms in either the biopsy or cytologic prepara 
tions In 50 of the cases malignant neoplasms were 
demonstrated by both methods Seven cases with 
normal liver biopsies had malignant cells in the cyfo 
logic preparation Nine cases with metastatic cancer 
in the biopsy were not detected by cytologic exami 
nation As in previous senes cytology detected 
hepatic metastases which were not present in the 
biopsy Unlike the authors of those senes wefounda 
higher number of cases with cancer in the biopsy 
which was not present m the cytologic smears Pre 
vious reports have utilized cytologic smears prepared 
by rolling the tissue fragment across the glass slide 
Our specimens were prepared from the saline nnsings 
of the biopsy needle and therefore may have con 
tamed fewer cells Of the nine cases with malignant 
neoplasms only m the biopsy five were well-differ 
entiated adenocarcinomas Perhaps the cellular exfo 
liation was lower m them than in less well differen 
tiated neoplasms 

Seseral explanations have been proposed for the 
occurrence of malignant cells m cytologic smears in 
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the presence of negative biopsies Tumor cells may be 
present only on the surface of the tissue and remain 
within the needle when the tissue core is expelled > In 
addition the only viable tumor cells may be attached 
to the tissue fragment by a tenuous string of necrotic 
tumor which breaks off during the aspiration pro 
cess ' Grossman et al* emphasized that the biopsy 
needle passes through more tissue than is actually 
sampled Tumor cells may be detached into the bore 
of the needle as it passes through the lesion In four of 
their cases malignant cells were thought to be ob 
lamed from the pleural space lung or peritoneum In 
one of our cases the patient had widespread pen 
loneal metastases but no evidence of hepatic metas 
lases It is conceivable that the malignant cells seen 
only in the cytologic material were from the pen 
toneum 

From the current study we have concluded that the 
cytologic examination of liver biopsy specimens is a 
sensitive and extremely specific technique for detect 
ing (he presence of hepatic metastases When it is 
used m conjunction with routine histologic examma 
tion more diagnostic information can be obtained 
than by either method alone 
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A study was imdertakm to evaluate the cytohgw 
features of pregnancy induced cell patterns (PIP) ob 
sewed m postyartum aud postabortal cervicovatnml 
smears A total of 3 000 PIP were evaluated and 
studied by a,, indirect immunoftuorescent technique 
ttsing human chonomc gonadotropin (HCG) Three 
characteristic types of PIP were demonstrated In 
type 1 PIP the cc lls had a shecthke arrangement u ttfi 
a fine chromatin patterii and were thought to he of 
decidual ongm Type II PIP were shed in clumps and 
had round nuclei cytoplasmic vacuoles and coarse 
cfiromatm They were thought to ongmatc in the 
endometnum with the /Inns Stella naction Type III 
PIP were large and had large nuclei with marked 
cityptsm They were thought to he cytotrophoblasts 
Almost all of the tvpe III PIP were positive with the 
anil HCG stain 

It IS concluded that this classification and anahsis 
IS significant and could reduce the number of false 
positiVL cytology reports on postpartum and post 
abortal smears 
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It IS generally accepted that atypical endometrial cells 
may be obtained in postpartum and postabortal cer 
vicovaginal smears However there are few defini 
tive studies dealing with the features and behavior of 
these atypical cells The histologic characteristics of 
the endometnaJ changes are well established but 
there is only limited information regarding c>toIogic 
observations on the postpartum and postabortal 
slates The endometrial changes studied have 
included the Anas-Stella reaction in normal 
pregnancy ” ” " abortion “ " ectopic pregnancy ‘ ‘ 
i» 17 20 hydalidiform mole” and choriocarcinoma * ® 
The morphologic changes seen in the endometnum 
strongly resemble endometrial adenocarcinoma and 
various types of atypical cells were observed in post 
abortal cervicovaginal smears * Anas Stella reported 
that (he histologic changes ivere induced by chonomc 
hormone and estrogen * * however a meticulous 
study of the cj tologic changes w as not undertaken 
The purpose of this study was to (i) describe the 
cytologic changes including the anti HCG staining 
of postpartum and postabortal cervicovaginal smears 
and (2) assess the morphologic alterations of the 
pregnancy induced cell pattern and determine their 
origin 

Malenals and Methods 

Cen icQvaginal smears from 528 postpartum or post 
abortal patients seen m the Department of Obstetrics 
and Gynecology of the Himeji Red Cross Hospital 
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from January 1977 to August 1978 were examined for 
PIP A total of 47% of the postabortal patients and 
21% of the postpartum ones showed PIP (Table 1) 
Cytologic studies were carried out on the PIP posi 
tive cases Endometrial curettings were prepared m 
the usual manner for examination Cervicovaginal 
smears were stained with a modified Papanicolaou 
technique and the sections were stained with hema 
toxyhn and eosin The cervicovaginal smears were 
obtained at least once a week until PIP disappeared 

Fmmunofliiorescence for Human Cftononic 
Gonadotropin (HCGJ 

For the demonstration of HCG cervicovaginal 
smears were stained with an indirect immunofluores 
cent technique ” Tissue sections were prepared m the 
usual manner The sections were rinsed m xylene for 
ten minutes and in absolute ethanol for five minutes 
for deparaffinization 

After formalin fixation the smears and sections 
were washed five to six times with phosphate buf 
fered saline at a pH of 7 3 for ten minutes Rabbit 
anti HCG (Miles Veda Ltd Israel) was placed on the 
specimens and they were incubated m a moist cham 
ber at 37 C for 60 minutes The specimens were then 
washed sufficiently with phosphate buffered saline to 
remove the excess antiserum and were again mcu 
bated with fluorescein<on]ugated goat antibody to 
rabbit immunoglobulin (Fujizoki Ltd Tokyo) at 37 
C for 60 minutes Normal endometrium curettings 
from postpartum and postabortal women and 
normal rabbit serum were used as controls 
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Site Measurement and Con/igurafion of PIP 
The diameters of 3 950 cells and their nuclei were 
measured This included 3 000 PIP and 950 cells from 
endometrial adenocarcinoma The cells originating m 
the three types of PIP and endometrial adenocarci 
noma cells were then evaluated for cell shipe nu 
clear shape chromatin pattern and arrangements 

Results 

Classification of the PIP was made on the basis of the 
degree of morphologic alteration and three morpho 
logic types were defined according to the following 
criteria Type I PIP were arranged in a sheellike pat 
lem with a polyhedral configuration and a fine nude 
ar chromatin They were thought to be of decidual 
origin (Figure 1) Their nuclear-cytoplasmic ratio was 
not increased Examination of an endometrial curet 
ling specimen obtained one week after abortion dis 
closed decidual changes (Figure 2) These cells were 
similar in configuration to type I PIP seen in cervico 
vaginal smears (Figure 1) 

Type II PIP were usually arranged in clusters and 
were isolated occasionally (Figure 3) Their nuclei 
were enlarged their chromatin was clumped and 
there was some variation in nuclear size Multiple 
small round nucleoli were often observed In the 
cytoplasm were many large vacuoles presumably re 
laied to mucus production in the tissue (Anas Stella 
phenomenon) These cells appeared histologically as 
the Anas Stella reaction seen in tissue sections (Fig 
ure4) 



figo 1 

Polyhfdnl etfol aied cells of type | PIP m a 
shfetbVearringem nt There is granulated chro 
mat nfPapan colaou stain X 400) 
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Type III PIP had large nuclei with marked nuclear 
atypism These cells resembled trophoblastic cells 
seen in tissue sections (Figures 5 and 6) A clumping 
of these cells was observed frequently Almost ail 
type III PIP were positive for immunofluorescent 
staining with anti HCG (Figure 7) 

The incidence of PIP in the cervicovagvnal smears 
of the 528 postpartum and postabortal patients is 


summarized in Table 1 Table 1 shows that 109 of 231 
cases (47%) were positive for PIP smears and 122 
(53%) were negative for PIP smears as classified on 
the basis of our criteria PIP w ere found in the smears 
of ol of the 273 postpartum cases Table I also shows 
that PIP were more common m postabortal caces 
than m postpartum ones The time of detection of 
PIP is shown in Figure 8 In postabortal cases PIP 
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IS nuclear eotjrpetnent chro 
matmclumpinR relah\tl> 
larRC nuclei and lar?e mtra 
cyloptasmic vaojolos (Papani 
cotaousu.n X 1 0031 <B»The 

nuclei are larfe and vaned in 

suesMlhirrevutar ciunped 
chromatin (rj"amcp!ac.u stain 
X 1000) 



Volume 24 
Arumbcr4 
July-August 1980 


Findings m Postpartum and Postabortal Smears 331 



Ti sue section o( Anas Stella reaction in curettage specimen «b 
tamed six days after delnery Note hypersecretory gland cells 
partly vacuolated with hyperchromatie nuci i {hemaloxyl nand 
eosin X 200) 


i 



Fgu 5 

fcxfoliated cells of type 111 PIP (cytelrophoblasts) The cells are 
round with well-defined cytoplasmic boundane and have hyper 
chromate irregular nuclei (Papanicolaou Siam X 1 0001 



Tissue section of the curettage speciinen obtained 
two weeks after abort on Note hyperchromatie 
trophoblastic cells with enlarged nuclei in if e 
decidua (hematoxylin and eosin X 100) 
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Table) inadetice of Pregnancy Induced Cell paflerns fPIPj tn 
Poftfrarium and Postalvrtal Cert iforflstnaf ^fri«rs 
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Figure 7 

Th« t> p*’ HI PIP stam wuh anti HCG iftimunofluorescwt tech 
niquef)^ 400J 
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/ PIP>npoitparturtiandpostaborulcw^"^ 

vaginal smeart 



Cases 

examined 

PIP positn e PIP negative 

No No ^ 

Postpartum 

29-1 

61 

21 236 79 

Postiiborial 


109 

iZ JZ* 53 

Total 

52S 

170 

32 158 68 

TabfeH CeffCon/igtjrflf/ofiofPrcgTiiifify Wuce<fCefJPa/ftftu 

(PlPhn 

Smears 

Postpartum and Potabcrlal CervieO''agwa] 


Type I 
PtP(t000 
cells) ('-> 

Type If 
PIP (1000 
cells) (“i) 

Type tn Adenocar 
PIP (1 OOO anoma (9^0 
cells)!"..) cells) ("d) 

Cell sho). t 

Polyhedral 

65 

1 

8 2 

Sphencal 

X 

8i 

13 M 

Irregular 
Nuclear sha^ e 

5 

11 

2 14 

Round 

M 

90 

S3 93 

Ellipsoid 

12 

9 

7 6 

Irregular 

0 

1 



ChrotnaM pattern 

Rn. tS 5 2 M 

Cosrst 1» «» n 

Opaqut 16 6 4 21 

CellarTangervent 

Siosk 1“ 2 “ 

Shial , 62 10 00 21 

ClusW 8 85 5 5S 

JS7±5 5 20 5 * 5 5 36 0±113 19 5*10 

"; tr '“"''".2 5«5 ,2 5 ^ 0.2 5.15 2 .1 5.15 


occurred earlier than in postpartum cases AlmM a'J 
the PIP appeared within one weeic in postabortal 

"the cell size and configuration o5 FIF Itom^i^ 
partum and postabortal women are 
Table JI The cells of type I PIP have a r^nd or 
ovoid nucleus with a fine chromatin nttwwV. ^ d a 
S^^thbe artangement These cells were in'v 
:S> Pos.l.veforantiHCt stam 'lOl-'™ 
nuclei had a coarsely granular chromatin and SS 


occurred m clusters (Figure 3) The cells were nega 
live (or the anti HCG stain and were similar in eon 
(iRuration to the cells o! adenocarcinoma Type U1 
PIP were large and had large nuclei ivilh coarsely 
granular chromatin A total of oO'-o oi these cells 
were isolated and SSR- were arranged in agg^gato 
of three to five cells (Figure 5) Single round cells had 
well-defined cytoplasmic borders and a coarse chro 
matin pattern A total of 70*. ol the tpF W W 
stained positive for anti HCG (Figure 7) The relative 
frequencies of the three types of PIP m postpartum 
and postabortal ccrvicovaginal smears are sumfflar- 
ned m Table 111 This comparison rev eals that type 1 
and type 111 PIP "ere common m both poslpattum 
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Table III Relative Fretfuencies ofll e Three Types oJPifg oncy 
fnduc«c( OH Patterns (P(PI m Postpartum and 
Postabortal Cen coiagmal Smears __ 

Cases Type [PIP Type II PIP Tyi>elUPlP 
e m n d Np 9 No ^ No 7 
Postpartum 61 25 41 0 6 9 8 30 49 2 

Postabortal ^09 35 3__1 17 15_6 57 5^ 

Total 170 60 35 3 23 13 S 87 *12 


and postabortal cases Type II PIP occurred infre 
quenlly m both postpartum and postabortal cases 
totaling only 23 out of the 170 cases 

Discussion 

Since 1949 several reports have appeared on the cylo 
logic features of postpartum and postabortal vaginal 
smears • ’ ” “ Ferguson’ stated that the glandular 
changes observed in the endometrium following 
abortion and their cytologic counterparts may result 
m false positive cytology Other well-established ob 
servations on atypical endometrial cells such as 
lUD related changes should be considered ”»»»> 
The presence of atypical cells in postabortal and 
postpartum vaginal smears has been reported by sev 
eral workers »* ” «In sutnm^ry most authors agree 
that atypical cells may lead to errors m diagnosis on 
cervicovagmal smears 

There still remains the problem of distinguishing 
the PIF from malignant tumor cells and other 
nonmalignant changes This study was done because 
there were no prospective studies dealing with the ap 
pearance of PIP in postpartum and postabortal cervj 
covaginal smears 

Recently there has been a sharp rise in the frequen 
cy of endometrial neoplasia in the United States and 
in European countries It is less apparent in Asia A1 
though a small number of endometrial adenocarcino 
mas were detected in cervical smears atypical cells 
resembling those m adenocarcinoma were common 
m postpartum and postabortal cervicovagmal 
smears Three morphologic variants of PIP were 
demonstrated and their tissue of origin is suggested 
These atypical cells included maternal and fetal ele 
ments corresponding to chononic and deadual cells 
In type 11 PIP the nuclear and cytoplasmic features 
might be considered suspiaous for or indicative of 
malignancy (Figure 3) Shrago” and Albukerk*^ 
showed that the cytologic changes of the Anas Stella 
reaction can be detected m cytosmears The type II 
PIP are similar to those reported by Shrago who al«o 
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noted that many of the atypical endometrial cells 
were arranged in clusters of 5 to 20 cells The inci 
dences of type II PIP are comparable in the poslpar 
turn and postabortal patient and the cells are almost 
always observed within two weeks following deliv 
ery or abortion (Figure S) 

In postpartum cases the cells exfoliate earlier than 
in postabortal cases when numerous trophoblastic 
cells remain m the endometrium (Figure 6) Type I 
and 111 PIP were found most often in postpartum and 
postabortal cases Syncytiotrophoblastic cells were 
easily recognized as type III PIP 

There usually is little difficulty in distinguishing 
decidual cells from differentiated malignant tumor 
cells (so-called third cell typel ’* Isolated deadual 
cells were sometimes difficult to differentiate from 
single trophoblastic cells ’’ but these were identified 
with the anil HCG stain Trophoblastic cells stained 
with anti HCG A few decidual cells were stained 
weakly with anti HCG No bizarre cell configura 
tions were seen in decidual cells 

These interrelationships of the endometrial regen 
eration to postpartum and postabortal cytologic 
findings may prove to have important practical 
applications 
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DAYS AFTER ASORTlOfJ t DEtIVERT fweks> 


Figure 8 

Time of detection of PIP in postpartum and postabortal cervico- 
vagina/ smears 


occurred earlier than in postpartum cases Almost al! 
the PIP appeared \sithin one week m postabortal 
cases 

The cell size and configuration of PIP from post 
partum and postabortal women are summanzed m 
Table II The cells of type I PIP have a round or 
ovoid nucleus with a fine chromatin network and a 
sheetlike arrangement These cells were only rarely 
weakly positive for anti HCGsfatn IntypeJlPIPthe 
nuclei had a coarsely granuhr chromatin and 85*o 


TaW. I ol (.^,1 

Postpurtum and Postaborta] G-r"nmra^nflt Smtan 

Case? _PtPeosi(ive PlP negative 
__ cammed No % No ^ 

297 61 21 236 79 

2^ i21 JZ i22 53 

528 170 32 35S 68 


Postpartum 

P<»wbDrla( 

Total 


TafefcH CeUConfiguration ofPrcgtxancx/ hiucedCtllPattems 
iPJP) in Postpartum and Postabortal Cer uroragi.ta/ 
Smears 


Type I Typelt Type III Adenocat 
PIPIIOOO PIP II 000 PlPIlOOOanomalo-so 
cens)C^>) wllsir) c<Hs)r..| ceUsin 


Cell shape 

Polyhedral 65 

Spherical 30 

Irregular 5 

Woc/earshape 
Round 85 

Ellipsoid U 

Irregular 0 

Chrowafm panrru 
Fine 65 

Coane 3P 

Opaque 16 

CeUarransement 
SiRg/e 10 

Sheets 82 

Cluster 5 

Celldiamefer 
I^m) 35 7±5 5 


1 S5 2 

83 13 84 

n 2 14 


PO 53 93 

9 7 6 

1 40 1 


5 2 64 

5® 04 J2 

6 4 24 


5 60 21 

10 3o 2) 

85 5 58 

20 5±5 5 36 0±113 19 5i4 0 


Nuclear diameter 

(pm) 12S±6 5 I7 5±4 3 1-3±J3 2 14 5*4 6 


occurred m clusters (Figure 3) The cells were nega 
tjve for the anti HCG stain and were similar in con 
figuration to the cells of adenocarcinoma Type HI 
PIP were large and had large nuclei with coarsely 
granular chromatin A total of 60*^ of these cells 
were isolated and 35% were arranged in aggregates 
of three to five cells (Figures) Single round cells had 
well-defined cytoplasmic borders and a coarse chro 
maim pattern A total of 70% of the type III PIP 
stained positive for anti HCG(Figure 7) Therelatwe 
frequencies of the three types of PIP in postpartum 
and postabortal cervicovagina! smears are summar 
ized m Table III This companson rev eals that type 1 
and type III PIP were common in both postpartum 
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Table Ill Relative Freijuenaes of the Three Types ofPregna icy 
Induced Cell Patterns (PIP) in Postpartum and 
postabortal Cenicovaginal Smears 

Case, Type 1 PIP Type II PIP Type 111 PIP 

_ e aimned No No T No 

Postpartum 61 25 41 0 6 9 8 30 49 2 

Postabortal 35 ^ 17 15 6 57 523 

Total 170 60 35 3 23 13 5 87 51 ’ 


and postabortal cases Type II PIP occurred infre 
quently in both postpartum and postabortal cases 
totaling only 23 out of the 170 cases 

Discussion 

Since 1949 several reports have appeared on the cylo 
logic features of postpartum and postabortal vaginal 
smears «* * Ferguson* stated that the glandular 

changes observed in the endometrium foliowring 
abortion and their cytologic counterparts may result 
in false positive cytology Other well-established ob 
servations on atypical endometnal cells such as 
lUD related changes should be considered *"*' 
The presence of atypical cells in postabortal and 
postpartum vaginal smears has been reported by sev 
eral workers '•»*»* In summary most authors agree 
that atypical cells may lead to errors m diagnosis on 
cervicovaginal smears 

There still remains the problem of distinguishing 
the PIP from malignant tumor cells and other 
nonmalignant changes This study was done because 
there were no prospective studies dealing with the ap 
pearance of PIP in postpartum and postabortal cervi 
covaginal smears 

Recently there has been a sharp nse in the frequen 
cy of endometrial neoplasia in the United Slates and 
in European countries It is less apparent in Asia A1 
though a small number of endometrial adenocarcino 
mas were detected in cervical smears atypical cells 
resembling those m adenocaranoma were common 
m postpartum and postabortal cervicovaginal 
smears Three moiphologie variants of PIP were 
demonstrated and their tissue of origin is suggested 
These atypical cells included maternal and fetal ele 
menls corresponding to chorionic and decidual cells 
In type II PIP the nuclear and cytoplasmic features 
might be considered suspicious for or indicative of 
malignancy (Figure 3) Shrago” and Albuhcrk** 
showed that the cytologic changes of the Anas Stella 
reaction can be detected in cytosmears The type II 
PIP are similar to those reported by Shrago who also 
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noted that many of the atypical endometnal cells 
were arranged in clusters of 5 to 20 cells The mci 
dences of type 11 PIP are comparable in the postpar 
turn and postabortal patient and the ceils are almost 
always observed within two weeks following deliv 
cry or abortion (Figure 8) 

In postpartum cases the cells exfoliate earlier than 
m postabortal cases when numerous trophoblastic 
cells remain m the endometrium (Figure 6) Type 1 
and III PIP were found most often m postpartum and 
postabortal cases Syncytiolrophoblaslic cells were 
easily recognized as type III PIP 
There usually is little difficulty in distinguishing 
deadual cells from differentiated malignant tumor 
cells (so-called third cell type) Isolated decidual 
cells were sometimes difficult to differentiate from 
single trophoblastic cells ’ but these were identified 
with the anti HCG stain Trophoblastic cells stained 
with anti HCG A few deadual cells were stained 
weakly with anti HCG No bizarre cel) confjgura 
tions were seen m deadual cells 
These inleTTelalionships of the endometnal regen 
eration to postpartum and postabortal cytologic 
findings may prove to have important practical 
applications 

Acknowledgments 

The authors are extremely grateful to James W Rea 
gan M D F 1 A C for his helpful criticism and 
review of the manuscript The authors would also 
like to thank Isamu ^waragi M D M I A C 
YasuoOkada MD Hajime Okamoto MD Regi 
nald K Anteson M D Francis X Makatia M T 
M R S H Toshiko Tsubakino M T and Hiroshi 
Kubo M T C T (lAC) for their outstanding con 
InbuUons to this work 

References 

1 Albukefk J False p sil ve cytology m the ectopic pregnancy 
N Engl I Med 291 1142 1974 

2 AlbukerkJN GneccoCA Atyp calcylotogy in tubal pregnan 
cy J Reprod Nted 19 273 276 1977 

3 Anas Stella J Abnormal endometnal changes induced in the 
rat The effect of chononic hormone and estrogen Arch Pa 
thot60 49 58 1955 

4 Anas Stella J Atypical endomelriai changes produced by 
chononictissue Hum Pathol 3 4S0-4S3 1972 

5 Anas Stella J Endometnal changes m the rat The effect of es 
trogen when admin slered after an inlerva! followng casira 
tion Arch Pathol 60 59-62 1935 

6 Bermhardt RN Bruns PD Drose V£ Atypical endometnum 
assooaled with ectopicpregnancy The Anas Stella phenome 
non <^etG)’necol28 549-853 1966 



334 Kobayashi et al 


Acta Cytologica 


7 Danos M Holmquist ND Cytologic evaluation of decidual 
cells A report of two cases with false abnomal cytology Acta 
Cytol 11 325 330 1967 

S Fayad MM YoussefAF Vaginal cytology m clinically threat 
ened abortion J Obstet Gynaecol Br Commonw TO 39~45 
1003 

9 Ferguson JH Some limitations of cytological diagnosis of ma 
lignant tumors Cancer 2 845-652 1949 

ID FienbergR VoydHED The Anas Sle}ta reaction in early nor 
mal pregnancy—an involutional phenomenon The ovary 
placenta changeover as a possible cause Hum Pathol 5 183 
190 1974 

11 Fornari ML Cellular changes in the glandular epithelium of 
patients using lUCD A source of cytologic error Acta Cytol 
18 341 343 1974 

12 Gupta PK Burroughs F Luff RD Frost JK. Erozan YS Epi 
thelial atypias associated with intrautenne contraceptive de 
vices (lODs) Acta Cytol 22 286 291 1078 

13 Hilnch NM Hiphe MM Endometrial and cytologic atypism 
in the postabortal state Report of a case Obstet Gynecol 6 
452-454 1955 

14 Holmes E] LjIeWH YumaAZ How early in pregnancy does 
the Arias Stella reaction occur? Arch Pathol 95 302 303 1973 

15 Holmquist ND Danos M The cytology of early abortion Ac 
ta Cytol 11 262 266 1967 

16 Krewury S Examination of curettage matena! for the diag 
nosis of ectopic pregnancy Acta Morphol Acad So Hung 24 
359 367 1976 


17 Lloyd HED Fienberg R The Anas Stella reaction A nonspe 
cific involutional phenomenon m mtra as well as extrautenne 
pregnancy Am J Clin Pathol 43 428-132 1965 

18 Naib ZM Single trophoblastic cells as a source of error in the 
interpretation ofroutine vaginal smears Cancer 14 1183-1185 
1961 

19 NaimRC Fluorescent Protein Tracing Fourth edition Edm 
bufgh Churchill bvmgsfone 1976 pp 125-169 

20 Roach IVR Cudenan Ahf Brewer }l Endowetnal gland ceil 
atypism m the presence of trophoblast Am J Obstet Gynecol 
79 680691 I960 

21 SagirogtuN Saeiroglu E The cytology of iniraufenne contra 
ceplive devices Acta Cytol 14 58-64 1970 

22 Shrago SS The Anas Stella reaction A case report of a cyto 
logic presentation Acta Cytol 21 310-313 1977 

23 Silverberg SG Anas Stella phenomenon in spontaneous and 
therapeutic abortion Am J Obstet Gynecol! 12 777 780 1972 

24 Soloway HB Vaginal and cervical cytology of the early puer 
penum Acta Cytol 13 136-138 1969 

25 Tanaka S Ikeda H Tsuchiya N Ueno T Tanaka N Sequen 
lial cytopathological study after D&C in pregnancy with spe 
cial reference to the atypical cells J Jpn Soc Oin Cytol 17 2U 
219 1978 (m Japanese) 

26 Youssef AF Fayad MM The post partum vaginal smear J 
Obstet Gynaecol BrComoionw 70 32 38 1963 


Problems in 

Cervicovaginal 

Cytology 

Fine Structure as an Aid to 
Diagnosis 

Cynthia M Stanbridge M B 
E Blanche Butler M D F I A C 
Frederick A Langley M D M Sc 
FI AC 


Thi iiltrastruclure of cytologtcally abnormal ihick 
cell groups and epithelial fragments in cervical and 
vagmu! scrape material luas mtestigoted end found 
to be useful in differentiating between carcinoma in 
siiu invasive noiikeratinizing squamous carcinoma 
and adenocarcinoma of the endocervix and also in 
confirming the presence of cytologically suspected 
vault deposits of recurrent endometrial adenocarct 
noma 

It was demonstrated that although accurate 
ciaJuohon of these thick groups in smear prepara 
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hons IS often not possible thick sections of similar 
plastic embedded material showed some features 
which enabled a distinction to be made between 
squamous and glandular lesions and that these differ 
gnees were more pronounced at the ultrastructural 
level The squamous lesions were characterized by 
wide intercellular spaces with microvilli and tonofi 
brtls within the cytoplasm while glandular lesions 
showednarrow intercellular spaces prominent Gol^t 
*.oncs and endoplasmic reticulum together with 
mucus droplets in some cells 

In cemcal smears fragments of normal epithelium 
(both squamous and columnar) and fragments show 
ing mild to moderate dysplasia can be recognized 
because the nuclei are well separated and because it is 
possible to focus to different levels in the fragments 
In contrast when the constituent cells have a very 
high nucleaT<ytoplasmic ratio the density of the 
group prevents an accurate evaluation of individual 
cells and this presents particular difficulty when 
there is no accompanying squamous cell dyskaryosis 
Even when the latter is present indicating a squa 
tnous lesion it may not be clear whether the lesion is 
carcinoma m situ or nonkeratinizmg squamous carci 
noma the possibility of a coexisting adenocarcinoma 
also has to be considered 

This study was undertaken to evaluate the use of 
the electron microscope in identifying the types of 
cells which exfoliate in adherent groups and are pres 
enl mcervical and vaginal scrape material 

Materials and Methods 

Many of the patients with abnormal cytology m St 
Marys Hospital Manchester were examined colpos 
copically by the cytopalhologists (EBB and 
CMS) and material could therefore be collected 
from those patients known to be exfoliating thick 
groups of abnormal cells as well as from those with 
more easily classified abnormalities 

In this investigation cellular samples for electron 
microscopy were obtained from the cervices of ten 
patients for whom the cytologic diagnosis was in 
some doubt and from the vaginal vaults of three 
patients who had had hysterectomies for endometrial 
adenocarcinoma and whose smears suggested recur 
rent tumors m the absence of clinical abnormalities 

Two samples were collected from each patient one 
with a wooden Ayre spatula from which a routine 
smear was first made and another with a plastic 
Armour spatula The shape of the Armour spatula is 
such that the central protuberance reaches well into 
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Ihe endocervical canal and so collects matenal from 
the lower endocervix It has been found that a more 
representative sample is obtained using the two spat 
uJae together than with either alone The fivo spalu 
lae were placed together m a universal container of 
cold fixative any adherent matenal was removed by 
scraping one against the other 

Fixatives used were either 2 5*0 glularaldehyde in 
cacodylate buffer (pH 7 4) for a minimum of 90 min¬ 
utes at 4 C or a mixture of 2% paraformaldehyde and 
2*^ glularaldehyde m cacodylate buffer for a mini¬ 
mum of four hours at 4 C After fixation the cells 
were centrifuged and the fixative replaced by cacody¬ 
late buffer The material was then held at 4 C and 
when convenient it was postfixed in osmium fefrox- 
ide dehy drated in an ascending senes of alcohols and 
embedded in either Araldite or Taab resin Thick sec¬ 
tions were stained with l*t> toluidine blue for light 
microscopy and matenal containing groups of cells 
or fragments of epithelium was selected for electron 


microscopy Thin sections from these selected blocks 
were then prepared stained with uranyl acetate and 
lead citrate and examined m a Philips 301 electron 
microscope (Philips Eindhoven Hol/andj 
The fine structure of similarly prepared biops> 
matenal from four patients with carcinoma in «ifu 
was also examined in order to compare the morphol 
og> of cell and tissue samples 

Results 

Tlie correlated colposcopic biopsj electron micro 
scopic and histologic findings are shown in Table J 

Afonniif Cells 

In plastic-embedded sections (Ip) at light level frag 
ments of normal superficial squamous epithelium 
groups of melaplastic cells and sheets or papillar> 
fragments of endocmica) epithelium were easily rec 
ognized Superficial squamous cells had small irreg 
ular nuclei and abundant cytoplasm often vvilh 


Table/ ffurtiniaryo/flfrdmesirt UPa/un/s ^iicus<<ditt(he T<tt 


Case Age Colposcopy _Colposcopic t»topsy 


UK 

26 

Acelo while epithelium 
with mosaicism 

hfildd>splasij 

2 MW 

42 

AlypicalTZwilh 

punctation 

None laVen 

3RD 

77 

NAD 

None taken 

4 VVB 

62 

NAD 

None taken 

SIS 

39 

Irrrguljr vessels on 
antenorlip 

7 invasive sijoamous ca 

fcpvt 

31 

Irregularvessels 

None uken 

7CC 

24 

Irregular vessels on 
^sxenorbp 

frotiaWeCj 

Tdilferenliation 

SLR 

30 

Di<<reie area ukeralion 

7 invasive squamous ca 

9EB 

6" 

Not examined 

None taken 

lOlB 

7S 

Ulceration ic irregular 
tesseJs 

CIS & adenocarevnoma 

11 SW 

•’4 

Nodule in vault 

None taken 

12 EH 

84 

Irregularvesvels 

Normal squamous 
epithelium only 

15 If 

70 

My|/ipJeareji with 
irregular vessels 

Normal squamous 
eprtheliom only 


Hne slfvctuie 

Mivlologtc diagnocis 

CIS 

CJNgrades2&3 

CIS 

ClNgradeS 

CIS 

ClNgradeJ 

as 

CIN grade 3 plus invasive 
squamousCJ 

Suggestiveolsquamou ca 

Nonleralmiamg squamous 

ca 

Suggesliv e ol squamous ca 

ON grade 3 pi us 
microinv asiv e squamous ca 

Sug^fsliv e of squamous ca 

NonLeraliniamg squami us 

Suggestive ol squamous ca 

Micrunvjsive squamous ca 

Suggestweof 

Aiienoc3Ttir\om3 ol 

adenocamnoma 

endocerv ix 

Mixed paliem 

Same as lor colposcopic 
biopsy nolunbersurpeo 

Si^sevtivesl 

MeUvtalic adenocarcinoma 

adenocamnoma 

m vaginal vault 

Mixed palters 

Noi established <no further 

surgeol 

Suggestive ol 

Not established tno 

adenocarcinoma 

comnunicafioft from 
ref emfvg hospital! 
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rather darkly s^al^l^g cei! borders Metaplasiic cells 
were smaller with relatively less cytoplasm m all 
cells in the group in the plane ol section more dense 
cytoplasm and at high magnification quite promi 
nent cell bridges columnar cells showed cytoplasmic 
vacuolation suggesting the presence of mucus 

The ultrastructure of these cells showed features 
similar to those described by Dembitzer et a) * Super 
fjoal squamous cells had small nuclei m relation to 
the cytoplasm with marked margination of ihechro 
matin and scanty organelles Numerous fibrils within 
the cytoplasm either showed a peripheral distribution 
or were uniformly dispersed and the cell surfaces 
showed variable cytoplasmic processes Some pro 
cesses were very prominenf and regular hut others 
were more irregular and still others were more Or 
less flat Desmosomcs were observed but they 
tended to be sparse and poorly formed in these frag 
ments of superficial epithelium When tissue frag 
ments of endocervica! epithelium were seen they 
showed a full thickness of epithelium with an under 
lying basement membrane and some stroma This is 
illustrated in Figures lA and IB where in addition 
to surface columnar cells there are more deeply situ 
ated metaplastic cells showing desmosomal attach 
ments and tonohbnls within the cytoplasm Colurn 
nar cells were characterized by an irregular nucleus 
situated at the base of the cell mucus droplets in the 
apical cytoplasm and surface microvilli These 
columnar cells on the whole were closely apposed 
to one another while metapUstic cells showed wider 
intercellular spaces with prominent microvilli Single 
columnar cells and metaplaslic cells also occurred 
the former were sometimes round in outline but the> 
retained the characteristically irregular nucleus with 
rather coarsely distributed chromatin together with 
mucus droplets 

Abiioriiin/ Cell Groups 

At the light level single dyskaryotic cells were oc 
casionally seen in thick sections but their occurrence 
was too variable and unreliable to make it worth 
while collecting material from patients with only 
mild or moderate dysplasia Satisfactory material 
could be obtained however from patients with 
severe dysplasia and carcinoma in stlii when groups 
and sheets of epithelium were exfoliated as svell as 
from those patients with problematic groups of cells 
Fragments of abnormal epithelium in the thick sec 
lions all showed remarkably similar appearances the 
only noteworthy diagnostic features were the pres 
ence of wide intercellular spaces and obvious inter 
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cellular bridges in the squamous lesions and the 
tidily apposed cells of adenocarcinomas 

These differences were enhanced at the ultra 
structural level so that differentiation between squa 
mous lesions and adenocarcinoma was usually possi 
ble and iti most instances a distinction could be 
made between in situ and invasive squamous lesions 
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Eight of the ten patients with thick groups of prob 
lematic cells m their cervical smears had ullrastruc 
lural features suggesting squamous differentiation 
Four of them were considered to have carcinoma in 
sitii but in the other four a greater degree of abnor 
mality suggested the possibility of invasive carcj 
noma One patient showed ullraslruclural features of 
adenocarcinoma and one had a mixed pattern 
Matenal from the vaginal vaults of two cases 
showed uUrastructural features suggesting adenocar 
emoma and the third showed a mixed pattern with 
features of both glandular and squamous differentia 
tion 

Matenal with Ultrastruclural Features of Carcinoma 
m Situ The fine structure of cell groups showing fea 
tures of carcinoma in stfu (Table I cases 1 to 4) was 
similar to that of the cells in previously examined 
biopsy matenal from patients with carcinoma in sifu 
All cells m the fragment had relatively little cylo 
plasm m the plane of section with predominantly 
round or oval nuclei and although there was some 
irregularity of the nuclear membrane gross 
indentation of the nucleus was not a feature Chro 
matm distribution was moderately coarse and nu 
cleoh were prominent (Figures 2A and 2B) Mitotic 
figures were demonstrated in some cases (Figure 2A) 

In the cytoplasm free ribosomes were numerous 
and there were occasional mitochondria but ele 
ments of endoplasmic reticulum although present 
were not a prominent feature and tonofibnls were 
scanty Desmosomes were present although m re 
duced numbers m comparison with normal parabasal 
cells and surface microvilli appeared to be increased 
Subsequent histologic examination of material 
from these four patients confirmed the presence of 
carcinoma in situ in two and showed severe dysplasia 
in one If they are considered in terms of ceniical 
mtraepithehal neoplasia (CIN)' * then all three could 
be designated CIN grade 3 > Invasive squamous car 
emoma was present m one case (case 4) 

Material with UUrastructural Features Suggestwe of 
Squamous Carcuwma In four cases (cases 5 to 8) the 
fine structure of the cell groups was sufficiently dif 
ferent that the possibility of invasion was considered 
The cytoplasm ivas rather more abundant m all cells 
m the plane of section than in cells from carcinoma »i 
stlu and the cells were neither as orderly in arrange 
ment nor as uniform!) round The nuclei also 
showed more variability some were round or oval as 
in carcinoma i;i situ but large and multiple nucleoli 
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(A)CascS ElfcironmicrograpKoFcvIlgroupfrom pal «nl MitKm crouivaHvesquamou carc noma Cytoplasm is more abundant with 
mortprpminentorganellesandtonofibnls(l)lhanincetlsfn>incarcnoniatrisfu(uranylacetateandleadolrate X 5 6.5) (BlCaseS Cells 
with irregular nuclei pleni ful organelles and numersusionofibnis (t) tn malenal from patient with microinvasive squamous carcinoma 
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were more frequenl (Figure 3A) aud olhen, were 
rnuch more irregular with more irregularly clumped 
chromatin (Figures 3B and 3D) Regardless of the nu¬ 
clear characteristics elements of rough endoplasmic 
reticulum free ribosomes lysosomes and mitochon 
dria were more prominent than in carcinoma in silii 
and the cell groups from three of the four cases 
showed numerous tonofibnls within the cytoplasm 
(Figures 3B and 3C) Desmosomes were probably 
more scanty than in groups from carcinoma in situ 
but they were by no means infrequent Case 8 also 
showed cells with numerous multivesicular bodies 
(Figures 3A 3Band3C) 

Invasive squamous carcinoma was histologically 
confirmed in these four patients it was microinva 
sive in cases 6 and 8 and deeply invasive in cases 5 
and 7 


Material with Ultrastructural Features of Adeno 
carcinoma The fine structure of cell groups collected 
from the cervix of case 9 suggested the presence of 
adenocarcinoma of the endocervix These cells were 
also irregularly arranged with nuclei showing 
coarsely clumped chromatin (Figure 4A) mitotic 
figures also were present (Figure 4B) However a 
columnar configuration could frequently be seen in 
cells surrounding glands or clefts and as in their 
normal counterparts they showed narrow intercellu 
lar spaces with scant microvilli numerous desmo* 
somes and tight junctions near luminal borders 
Mitochondria lysosomes (with occasional auto 
phagic vacuoles) free ribosomes dilated rough 
endoplasmic reticulum and Golgi zones were all 
conspicuous but the most obvious diagnostic feature 
of glandular origin was the presence of mucus drop¬ 
lets in some cells (Figures 4A and 4B) Subsequent 
endocervical curettage and hysterectomy confirmed 
the presence of invasive adenocarcinoma of the endo¬ 
cervix in this patient 

The fine structure of the cell groups from two of 
the cases where material was collected from the vagi 
na! vault (cases 11 and 13) was considered to be com 
patible with the presence of vault deposits of endo 
mefrial adenocarcinoma but their appearances were 
not identical 

The cell fragments from case 11 were rather degen 
crate but the morphology was sufficiently clear to 
show villus lined clefts narrow intercellular spaces 
with inferdigitaling cell membranes numerous mito 
chondna and rather low nuclear-cytoplasmic ratios 
In one cell probable intracytoplasmic lumma con 
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tamed flocculent matenal and were lined by micro 
vilfi (Figure 5A) 

Case 13 showed much better cell preservation and 
again there were narrow intercellular spaces with 
junctional complexes numerous mitochondria and 
prominent endoplasmic reticulum but m this case 
nuclear irregularity was very marked and there were 
large nucleoli svhich had a loose coiled appearance 
tvilh prominent nucleolonema (Figure SB) 
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from pal cm with meta latic a Jenocarcinoma in vaginal vault 
(uranyl acetate and lead curate X 8 875) (B)Cas(13 CrIIgnnip 
In m pal ent with probable vault dcpcsil o/ endometnaladenocar 
cinoma showing cells with irregular nuclei and lat^e nucleoli 
(uranjrl acetate and lead citrate X 5 6-5) 


Material toilli Ultrastruclurnl Features of Both 
Squamous and Glandular Differentiation Matenal 
collected from the cervix of one patient (case 10) and 


the vault of another (case 12) showed features sug 
geshng both squamous and glandular differentiation 

The cervical smears from case 10 initially sug 
gested the presence of a squamous carcinoma but 
over a five month period the appearances changed 
slightly so that features suggesting squamous differ 
entiation (keratmization) disappeared and only 
abnormal cells with high nuclear-cyloplasmic ratios 
and hyperchromatic nuclei were present as single 
cells or cell groups Cellular samples for electron 
microscopy were collected at this time and the fine 
structure of these cell groups revealed several inter 
esting features 

The majority of the cell groups showed features of 
glandular differentiation with closely apposed cells 
prominent endoplasmic reticulum and mucus drop 
lets (Figure 6A) Nuclei were slightly irregular but 
the chromatin was more evenly distributed than in 
the case of invasive adenocarcinoma of the endocer 
vix described above (case 9) Numerous mitotic 
figures were present nucleoli were large and multiple 
m some cells Mitochondria were numerous and well 
preserved There were occasional large and complex 
residual bodies and one cell was ciliated (Figure 
6 B) 

In addition to these cell groups with typical glan 
dular morphology there were others which appeared 
to be squamous in type (Figure 6C} The cells of these 
groups were more elongated and the intercellular 
spaces were wider with microvilli Free ribosomes 
were more prominent and some of these cells had 
bundles of tonofibrils which supported their squa 
mous differentiation 

This patient had two cervical biopsies and both 
showed dysplasia or carcinoma m situ together with 
abnormal endocervical glands They showed a com 
plex pattern with mitoses the appearances were com 
patible with either m sifu or well-differentiated mva 
sive adenocarcinoma of the endocervix 

The cell groups from the vaginal vault of case 12 
showed narrow intercellular spaces and cells with 
irregular nuclei dilated endoplasmic reticulum and 
mucus droplets characteristic of a glandular lesion In 
one area however cells of this type were seen to be 
attached to cells with no mucus droplets but with 
quite prominent tonofibrils The spaces between 
these two types of cells were wider than between the 
glandular cell types and microvilli were present 

Unfortunately surgery has not been attempted m 
this patient and there is therefore no histologic con 
firmation of vault adenocarcinoma or of the presence 
of any squamoid features 
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were more frequent (Figure 3A) and others were 
much more irregular with more irregularly clumped 
chromatin (Figures 3B and 3D) Regardless of the nu¬ 
clear characteristics elements of rough endoplasmic 
reticulum free nbosomes lysosomes and mitochon 
dria were more prominent than in carcinoma m situ 
and the cell groups from three of the four cases 
showed numerous tonofibnls within the cytoplasm 
(Figures 3B and 3C) Desmosomes were probably 
more scanty than in groups from carcinoma m situ 
but they were by no means infrequent Case 8 also 
showed cells with numerous multivesicular bodies 
(Figures 3A 3Band3C) 

Invasive squamous carcinoma was histologically 
confirmed m these four patients it was microinva- 
sivt in cases 6 and 8 and deeply invasive in cases 5 
and 7 


Material xoith UUrastnictural Features of Adeno 
carcinoma The fine structure of cell groups collected 
from the cervix of case 9 suggested the presence of 
adenocarcinoma of the endocervix These cells were 
also irregularly arranged with nuclei showing 
coarsely clumped chromatin (Figure 4A) mitotic 
figures also were present (Figure 4B) Hoivever a 
columnar configuration could frequently be seen in 
cells surrounding glands or clefts and as m their 
normal counterparts they showed narrow intercellu¬ 
lar spaces with scant microvilli numerous desmo 
somes and tight junctions near luminal borders 
Mitochondria lysosomes (with occasional auto 
phagic vacuoles) free ribosomes dilated rough 
endoplasmic reticulum and Golgi zones were all 
conspicuous but the most obvious diagnostic feature 
of glandular origin was the presence of mucus drop¬ 
lets in some cells (Figures 4A and 4B) Subsequent 
endocervicat curettage and hysterectomy confirmed 
the presence of invasive adenocarcinoma of the cndo 
cervix in this patient 

The fine structure of the cell groups from two of 
the cases where matenal was collected from the vagi 
nal vault (cases 11 and 13) was considered to be com¬ 
patible with the presence of vault deposits of endo 
metnal adenocarcinoma but their appearances were 
not identical 

The cell fragments from case 11 were rather degen¬ 
erate but the morphology was sufficiently clear to 
show villus lined clefts narrow intercellular spaces 
with interdigitating cell membranes numerous mito¬ 
chondria and rather low' nuclear-cytoplasmic ratios 
In one cell probable mtracytoplasmic lumina con- 
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tamed flocculent matenal and were lined b> micro 
villi (Figure 5A) 

Case 13 showed much better cell preservation and 
again there were narrow intercellular spaces with 
junctional complexes numerous mitochondria and 
prominent endoplasmic reticulum but in this case 
nuclear irregularity was very marked and there were 
large nucleoli which had a loose coiled appearance 
with prominent nucleolonema (Figure SB) 
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the vault of another (case 12) showed features sug 
gestingboth squamous and glandular differentiation 

The cervical smears from case 10 initially sug 
gested the presence of a squamous carcinoma but 
over a five month period the appearances changed 
sbghlly so that features suggesting squamous differ 
entialion (keratinizalion) disappeared and only 
abnormal cells with high nuclear-cytoplasmic ratios 
and hyperchromalic nuclei wiere present as single 
cells or cell groups Cellular samples for electron 
rnicroscopy were collected at this time and the fine 
structure of these cell groups revealed several inter 
csling features 

The majority of the cell groups showed features of 
glandular differentiation with closely apposed cells 
prominent endoplasmic reticulum and mucus drop 
lets (Figure 6A) Nuclei were slightly irregular but 
the chromatin was more evenly distributed than in 
the case of invasive adenocarcinoma of the endocer 
vix described above (case 9) Numerous mitotic 
figures were present nucleoli were large and multiple 
m some cells Mitochondria were numerous and well 
preserved There were occasional large and complex 
residual bodies and one cell was ciliated (Figure 
bB) 

!n addition to these cell groups with typical glan 
dutar morphology there were others which appeared 
to be squamous in type (Figure 60 The cells of these 
groups were more elongated and the intercellular 
spaces were wider with microvilli Free ribosomes 
were more prominent and some of these cells had 
bundles of tonofibrils which supported their squa 
mous differentiation 

This patient had two cervical biopsies and both 
showed dysplasia or carcinoma in situ together with 
abnormal endocervical glands They showed a com 
plex pattern with mitoses the appearances were com 
patible with either in sifu or well-differentiated mva 
sive adenocarcinoma of the endocervix 

The cell groups from the vaginal vault of case 12 
showed narrow intercellular spaces and cells with 
irregular nuclei dilated endoplasmic reticulum and 
mucus droplets characteristic of a glandular lesion In 
one area however cells of this type were seen to be 
attached to cells with no mucus droplets but with 
quite prominent lonofibnls The spaces between 
these two types of cells were wider than between the 
glandular cell types and microvilli were present 

Unfortunately surgery has not been attempted in 
this patient and there is therefore no histologic con 
firmation of vault adenocarcinoma or of the presence 
of any squamoid features 
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Discussion 

The eJeefron microscope has been used previously to 
study the morphology of both normal and abnormal 
exfoliated cells from the uterine cervix but the mor 
phology of the abnormal cells has been described 
only briefly In 1960 Hanschke and Schulz* examined 
the fine structure of osmium fixed cells scraped from 
the vaginas and the cervices of 15 women five of 
whom had a cervical carcinoma They claimed (hat if 
was possible to differentiate between normal and 
malignant cells but that as at light level it was a 
combination of factors which enabled them to recog 
nize the malignant cells Greider and Scarpelli in 
1964 ’ also examined osmium fixed scrapings from 
the surface of untreated cervical carcinomas and de 


senbed slender tumor cells from a well-differentiated 
squamous carcinoma Most of the cytoplasm con 
tamed fine unonenlated tonofilaments desmosomes 
were not as highly developed as those in normal 
cells and only a few mitochondna and elements of 
the endoplasmic reticulum were present 
In this investigation material was collected for 
examination of the fine structure of cells from pa 
fients who had had cervical smears which contained 
thick groups of cells ivith a high nuclear-c>lo 
plasmic ratio and hyperchroma tic nuclei similar 
groups were idenlitied in plaslic-embedded material 
They were found to be epithelial fragments in which 
the constituent cells retain their original attachments 
Squamous lesions both in situ and invasive vxcre 
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charactemed by wide intercellular spaces and the 
presence of tonofibrils while fragments from adeno 
carcinomas showed narrow intercellular spaces with 
tight junctions near luminal borders prominent 
Golgi zones and rough endoplasmic reticulum 

Matenal collected for electron microscopy was 
studied before the final histologic diagnosis was 
known and in four of the eight cases m which 
abnormal cells showed evidence of squamous differ 
entiation additional features were present Pleomor 
phism was present with marked nuclear and nucleo 
lar abnormality in some cells and there were promt 
nent mitochondna ribosomes and elements of endo 
plasmic reticulum It was considered that these ap 
pearances probably reflected an invasive carcmoma 
and this was confirmed in all cases The features sug 
gestmg invasion were not found in a fifth case (case 
4) and it is of importance to consider whether this 
was due to a sampling error in the material collected 
or whether it was an indication of the unreliability of 
ultrastructural appearances as an indication of inva 
sion In this particular case a sampling error is possi 
ble because subsequent histologic examination of the 
cervix showed no abnormality of the ectocervix 
intraepithelial neoplasia and invasive carcmoma 
were present only in the ertdocervical canal This 
contrasts with the cases correctly diagnosed in which 
material was collected from areas of vascular irregu 
larity (cases 5 to 7) or from a small discrete ulcer 
(case 8) It may also be relevant that in three of the 
four cases there was little intraepithelial neoplasia 
(cases 5 7 and 8) It is of interest that two of the four 
cases showing pleomorphism at the ultrastructural 
level (but not with light microscopy) were found to 
have microinvasion only on a detailed examination 
of the cervix It is obvious that many more cases will 
need to be examined before the observations made m 
this small senes can be confirmed 
Examination of the fine structure has been particu 
larly useful in distinguishing adenocarcinoma from 
squamous lesions when this has not been apparent in 
conventional cervical or vaginal smears In addition 
the presence of numerous mucus droplets in some 
cells indicated cases of endocervical as opposed to 
endometrial adenocarcinoma The presence of a 
single ciliated cell in material collected from case 10 is 
of interest It formed part of an abnormal fragment 
of columnar epithelium in a patient with an tncom 
plete histologic examination Biopsies showed squa 
mous carcinoma i»i si/ii with lu situ or well-differen 
liated adenocarcinoma but colposcopic examination 
showed ulceration and irregular vessels because the 
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woman was old and in poor health she was trans 
ferred for radiotherapy Ciliated cells have been re 
ported in other adenocarcinomas of the female gem 
tal tract* * * and ovary * and although we have found 
no report of ciliated cells in endocervical adenocar 
anoma it would not be surprising to find them in re 
duced numbers as is reported m cases of well 
differentiated adenocarcinoma of the endometrium * 
With the increase in facilities for electron micros 
copy this technique has a practical application when 
patients who are known to have equivocal cervical 
smears are examined colposcopically Scrape 
matenal from specific areas can be collected as de 
scribed m this paper or smears can be made which 
are fixed in glutaraldehyde so that groups of cells 
which are difficult to interpret can be removed from 
the slide and processed for transmission electron 
microscopy This application will be described in a 
later publication 

Acknowledgments 

The authors wish to thank Jean Mather for her mval 
uable assistance with the electron microscopy and the 
photography 

References 

t Cgmmms PA Fo H Langley FA An electron microscopic 
sluJy of iheendometrioid adenocarcinoma of the ovary and a 
comparison of its I n« slruclutt with lhal ol normal endomc 
inum and of adenocarcinoma of the endometrium ) Pathol 113 
173 1974 

2 Oembilzer HM Herz F SchreberK WoIlcyRC KossLC The 
f ne structure of e f liaied cervical and vaginal cells ActaCytol 
20 2M243 1976 

3 Ferenciy A R chart RSI Scanning electron m cfoscopy of 
hyi^rplasl c and neopla I c endometria 1 1 Scanning Electron 
Microscopy Wi \ art W Proceed ngs of ihe WorVsfiop on 
Sc nn ng tteciron Microscopy in 1 jlhology Edited by O 
Johan Chicago IITResearch InsI l le 1973 rpblS-* 0 

4 Condos B Electron m cro'cop c st dy of papillary serous til 
mounof the ovary Can er27 1455 l4o4 1971 

5 CreiderH Scarpetl DC The applical on ol elcclron microsco 
pylolhesiudyoiexiol aledcells Acia Cytol 8 39-14 19o4 

6 Hanschhe HI Schuta H EleLlronenm krosLopische betunde an 
aellen von vag al und po li abslnchen Arch Cynaekol 19 
395-411 lOeO 

7 Kos LC Nom nclalu e of precancerous and early cancerous 
les ons ot the ulen e cervix Conlemp Obslel Gynecol ] l-fl 
19 ^ 

8 I chartRM BarconBA Afollow-upviudyc4palitnlsisilhcef 
vicaldyspi la Am J Ob let Gynecol JOS 38o-303 JOpO 

® he T\ K chart R\I An ultra iructural comparison fl 
end mcln faJenocarcin maandn rmalend melrium Cancer 
*'*I'I3 1'23 1972 


The Cytology of 

Cerebral 

Neuroblastoma 


The usefulness of cylologic methods m the rapid 
pathologic diagnosis of brain tumors has been 
stressed previously,"' Smears and touch impnnls 
were used in a recently obsened case of cerebral 
neuroblastoma VVith this technique an accurate 
intraoperative diagnosis of this rare neoplasm be 
came available to ihe neurosurgeon 


Angelo Gandolfi, M D 


A case ts presented m xaluch smears and touch tm 
prints of a temporal tumor m a young adult maU re- 
VirOled fairly umform round or polygonal cells with 
fine nuclear chromatin and scanty cytoplasm Occa 
sional rosette formation was detected in most of the 
smears The cytology of these small tumor cells and 
their arrangement were useful in establishing the 
intraoperative diagnosis of cerebral neuroblastoma 
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Case Report 

A 29 year-old white male was admjtted to the Neuro 
surgical Service for evaluation of left homonymous 
hemianopsia transient left facial nerve paresis of 
cenlraltype left-sided hyperreflexia muscular weak¬ 
ness and Babmski s sign Computeneed tomograph} 
showed a large and sharply defined right tempori 
mass which required an exploratory craniotomy 
A soft granular pearly grey tumor well 
demarcated tn places was found ;usf beneath the cor 
lex of (he superior temporal gyrus vvilh deep exten¬ 
sion into (he Sylvian fissure Fresh<ut surfaces were 
prepared from (he gross specimen* and several glass 
slides were touched to (he tissue while sev era/ others 
were smeared They were immersed in an alcohol 
ether solution for one minute After fixation the 
slides were stained with routine hematoxylin and 
eosm stains for use with frozen sections 

Results 

The smears and touch imprints of the tumor vvere 
highly cellular and isomorphic (Figure 1) The tumor 
cells appeared small and round sometimes larger and 
polygonal with a wispy ill-defmed cytoplasm 
These cells were arranged m irregular sheets or large 
clusters with a mosaic pattern showing areas of 
dense cellular packing True rosettes vvere easily de 
(ected in most of (he specimen (Figures 2A to 2C) 
while incomplete poorly formed rosettes could be 
identified occasionally The nuclei in the rosette 
forming cells showed a lendenc> to be spindle 
shaped with the larger part of (he nuc/eus at the 
penphery and the cytoplasm concentrated toward 
the center The nuclei were deeply stained rounder 
slightly oval and fairly regular m size and shape 
They showed a sharply demarcated nuclear mem 
brane and finely granular chromatin Sometimes one 
or two round and penpherally placed nucleoli could 
beseen Mitolicfigureswereseldomseen 

Tissue section examination rev ealed a neuroblasto¬ 
ma with rare and sometimes incompletely defined 
rosettes (Figure 3) 
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Figure 3 

Histology of the tumor showing a highly 
ceffufar neoplasm without a definite cell ar 
rangemenf Tumor cells are small with 
round or oval usually hyperchromic nuclei 
and itWefined cytoplasm Nucleoli are some 
times evident A single rosette is vmVle m the 
upper right part of the figure (hematoxylin 
andeosin \ Z50) 


Discussion 

Cerebral neuroblastomas are rare highly cellular 
prirnitive neuroectodermal tumors which may be 
found anywhere in the hemtspheres * * * They show a 
fairly high degree of malignancy and usually occur as 
rapidly growing neoplasms m children * • Their 
histologic diagnosis is easily overlooked they are fre 
quently reported as unclassifiable small cell malig 
nancies because of their poor cytologjc differentia 
tion ^ * In the present cast the correct interpretation 
of Smears and imprints was possible on the basis of 
typical cytologic morphology tumor cell arrange 
ment and the presence of diagnostic true rosetti s'** 
These characteristic findings permitted excluding the 
c> tologzc diagnosis of astrocytoma * ’ which is the 
most common tumor of the temporal lobe m young 
adults Furthermore the anatomic location of the 
neoplasm was not compatible with those of other lu 
mors such as medulloblastoma retinoblastoma and 
pmeoblastoma which exhibit strikingly similar cyto 
morphology to that of neuroblastoma * 

It IS noteworthy that the most useful diagnostic 
feature of this tumor true rosettes *“** was more 
easily detected m the cytologic than in the routine 
histologic preparations This report emphasizes the 
value of impnnl and smear preparations m the daily 
practice of surgical neuropathology 
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Cells of Nucleus 
Pulposus in 
Cerebrospinal Ruid 

A Case Report 
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A case is presenled in tLhich wadierlent needling of 
the nucleus pultiosus produced unuspal cells in cere 
brospinal fluid which caused diagnostu difficulty 
Tile cflsc IS riocuwenled Jo alert t!iose involved m tlie 
dia^Nostic cytology of cerebrospinal fluid to yet 
another source of extraneous cellular material in fluid 
obtained by lumbar puncture 
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The normal path of the needle used to obtain cere 
brospinal fluid (CSF) by lumbar puncture traverses 
skin subcutaneous adipose tissue and ligamentous 
tissue before entering the vertebral canal Misdirec 
lion of the needle or anatomic distortion of the lum 
bar spine may result in the puncture of the cartilagi 
nous or even bony structures by the needle tip Cells 
of vascular cartilaginous hemopoietic or neural on 
gm alien to normal CSF have been described as 
accidental findings when encountered in cytologic 
preparations * The purpose of this paper is to alert 
cytologists to another unusual source of cellular 
material m CSF obtained by lumbar puncture 

Case History 

A 50 year-old man was admitted to Baragwanath 
Hospital with a three week history of progressive 
weakness and burning pain starting m the feet and 
ascending to the pelvis His only other complaint was 
of a sore throat which began seven days before ad 
mission Significant clinical findings were pallor 
pyrexia and severe pharyngitis Lower limb weakness 
was confirmed with brisk reflexes and increased tone 
detected bilaterally Decreased sensation was present 
from TlO downwards X ray examination showed 
numerous lyiic lesions in the vertebrae 
Investigations on admission showed a hemoglobin 
of 7 2 gm*« and a while cell count of 10 800 per cu 
mm Bone marrow aspiration demonstrated promi 
nent plasma cells suggestive of myeloma Protein 
electrophoresis showed a confirmatory diagnostic 
pattern with a total protein of 12 20 gm/dl consti 
tuted as follows albumin 2 35gm/dl globulin 9 85 
gm/dl ol 0 53 gm/dl o2 106 gm/dl (}2 0 90 
gm/dl y 6 36 gm/dl Immunoglobulin levels were 
IgG 8 000mg/dl IgA 24mg/dl IgM 80mg/dl 
In view of the paraplegia a myelogram was per 
formed Marked difficulty was experience in entenng 
the subarachnoid space On the first attempt needle 
resistance was met and on withdrawal of the needle 
o core of semisolid tissue was found in the needle 
bore It Was submitted for cytologic examination 
The second attempt at myelography was successful 
and demonstrated a total block from TS to TlO 
The CSF was macroscopically clear with a protein 
content of 2 2S0 mg'*, and glucose of 79 mg*^ The 
lumbar puncture was repeated the following day 
confirming the high protein content initially de 
lecled Thisspecimcn however wasacellular 


Cyto/ogic findings 

The specimen was prepared with a Gelman filter and 
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roundoroval usuallyhyperchromcnuclei 
and Il-def ned cytoplasm Kucleol are some 
I mesev dent As nglerosette sv sble nthe 
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Discussion 

Cerebral neuroblastomas are rare highly cellular 
primitive neuroectodermal tumors which may be 
found anywhere in the hemispheres * ‘ • They show a 
fairly high degree of malignancy and usually occur as 
rapidly growing neoplasms in children ’ * Their 
histologic diagnosis is easily overlooked they are fre 
quently reported as unclassifiable small cell malig 
nancies because of their poor cytologic differentia 
tion * * In the present case the correct interpretation 
of smears and imprints was possible on the basis of 
typical cytologic morphology tumor cell arrange 
ment and the presence of diagnostic true rosettes * * * 
These characteristic findings permitted excluding the 
cytologic diagnosis of astrocytoma * ’ which is the 
most common tumor of the temporal lobe m young 
adults Furthermore the anatomic location of the 
neoplasm was not compatible with those of other lu 
mors such as medulloblastoma retinoblastoma and 
pineoblastoma which exhibit strikingly similar cylo 
morphology to that of neuroblastoma ’ 

It is noteworthy that the most useful diagnostic 
feature of this tumor true rosettes > * * * was more 
easily detected m the cytologic than in the routine 
histologic preparations This report emphasizes the 
value of imprint and smear preparations m the daily 
practice of surgical neuropathology 
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A case is presented m w/iic/i iHflrfverfcHl needhng of 
the nucleus pulposus produced unusyal cells in cere 
brospinal fluid which caused diagnostic difficulty 
The case is documenti.d to alert those involved in the 
diagnostic cytology of cerebrospinal fluid to yet 
anof/ier source of extraneous cellular material in fluid 
obtained by lumbar puncture 
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The normal path of the needle used to obtain cere 
brospinal fluid (CSF) by lumbar puncture traverses 
skin subcutaneous adipose tissue and ligamentous 
tissue before entering the vertebral canal Misdirec 
lion of the needle or anatomic distortion of the lum 
bar spine may result in the puncture of the carlilagi 
nous or even bony structures by the needle tip Cells 
of vascular cartilaginous hemopoietic or neural on 
gin alien to normal CSF have been desenbed as 
accidental findings when encountered in cytologic 
preparations ^ The purpose of this paper is to alert 
cytologists to another unusual source of cellular 
matenal in CSF obtained by lumbar puncture 

Case History 

A 5tKyear-oId man was admitted to Baragwanath 
Hospital with a three week history of progressive 
weakness and bummg pam starting m the feet and 
ascending to the pelvis His only other complaint was 
of a sore throat which began seven days before ad 
mission Significant clinical findings were pallor 
pyrexia and severe pharyngitis Lower limb weakness 
was confirmed with brisk reflexes and increased tone 
delected bilaterally Decreased sensation was present 
from TlO downwards X ray examination showed 
numerous lytic lesions in the vertebrae 
Investigations on admission showed a hemoglobin 
of 7 2 gm% and a white ceil count of 10 600 per cu 
mm Bone marrow aspiration demonstrated promt 
nent plasma cells suggestive of myeloma Protein 
electrophoresis showed a confirmatory diagnostic 
pattern with a total protein of 12 20 gm/dl consti 
luted as follows albumin 2 35gm/dl globulin 9 85 
gm/dl al 0 53 gm/dl b 2 1 06 gm/dl (12 0 90 
gm/dl r 6 36 gm/dl Immunoglobulin levels were 
IgG 8 000 mg/d! IgA 24mg/dl IgM 80mg/dl 
In view of the paraplegia a myelogram was per 
formed Marked difficulty was experience in entering 
the subarachnoid space On the first attempt needle 
resistance was met and on withdrawal of the needle 
a core of semisolid tissue was found in the needle 
bore It Was submitted for cytologic examination 
The second attempt at myelography was successful 
and demonstrated a total block from T8 to TlO 
The CSF was macroscopically clear with a protein 
content of 2 250 mg'© and glucose of 7<3 mg®<> The 
lumbar puncture was repealed the following day 
confirming the high protein content jniljalJy dc 
lected Thisspecimen however wasacellular 


Cytologic Findings 

The specimen was prepared w ith a Gelman filter and 
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Figure 3 

Histology of the tumor showing a highly 
cellular neoplasm without a definite cell ar 
rangement Tumor cells are small with 
round or oval usually hyperchromic nuclei 
andjll-definedcytoplasm Nuc/eoliaresome 
limes evident A single rosette is s isible in the 
upper nght part of the figure (hematotylin 
andeosin X2501 


Discussion 

Cerebral neuroblastomas are rare highly cellular 
primitive neuroectodermal tumors which may be 
found anywhere in the hemispheres * • * They show a 
fairly high degree of malignancy and usually occur as 
rapidly growing neoplasms in children * • Their 
histologic diagnosis is easily overlooked they are fre¬ 
quently reported as unclassifiable small cell malig¬ 
nancies because of their poor cytologic differentia¬ 
tion ’ * In the present case the correct interpretation 
of smears and imprints was possible on the basis of 
typical cytologic morphology tumor cell arrange¬ 
ment and the presence of diagnostic true rosettes * * ’ 
These characteristic findings permitted excluding the 
cytologic diagnosis of astrocytoma * * which is the 
most common tumor of the temporal lobe in young 
adults Furthermore the anatomic location of the 
neoplasm was not compatible with those of other lu 
mors such as medulloblastoma retinoblastoma and 
pmeoblastoma which exhibit strikingly similar cyto- 
morphology to that of neuroblastoma ’ 

It IS noteworthy that the most useful diagnostic 
feature of this tumor true rosettes ' ^ * was more 
easily delected in the cytologic than in the routine 
histologic preparations This report emphasizes the 
value of imprint and smear preparations in the daily 
practice of surgical neuropathology 
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A case is presented in which inadicrtcnf needling of 
the nucleus pulposus produced unusyal cells m cere 
brospiiial fluid u/iie/i conserf dwgjiosfic difficulty 
The case is documented to alert those involved in the 
diagnostic cytology of cerebrospinal fluid to yet 
another source of extraneous cellular material m fluid 
obtained by lumbar puncture 
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The normal path of the needle used to obtain cere 
brospinal fluid (CSF) by lumbar puncture traverses 
skin subcutaneous adipose tissue and ligamentous 
tissue before enienng the vertebral canal Misdircc 
lion of the needle or anatomic distortion of the lum 
bar spine may result in the puncture of the cartilagi 
nous or even bony structures by the needle tip Cells 
of vascular cartilaginous hemopoietic or neural on 
gm alien to normal CSF have been desenbed as 
accidental findings when encountered in cytologic 
preparations * The purpose of this paper is to alert 
cytologists to another unusual source of cellular 
material m CSF obtained by lumbar puncture 


Case History 


A SO year-old man was admitted to Baragwanath 
Hospital With a three week history of progressive 
weakness and burning pain starting m the feet and 
ascending to the pelvis His only other complaint was 
of a sore throat which began seven days before ad 
mission Significant clinical findings were pallor 
pyrexia and severe pharyngitis Lower limb weakness 
was confirmed with brisk reflexes and increased tone 
delected bilaterally Decreased sensation was present 
from TlO downwards X ray examination showed 
numerous lytic lesions in the vertebrae 
Investigations on admission showed a hemoglobin 
of 7 2 gm*^ and a while cell count of 10 SCO per cu 
mm Bone marrow aspiration demonstrated pronu 
nent plasma cells suggestive of mjeloma Protein 
electrophoresis show^ a confimaton iagnostic 

pattern with a total protein of 12^0 gm/iil cotsj 
luted as follows albumin 2 35gm'dl gJobuhn ^85 
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Ada Cytologica 


Cytosieve (Gelman Instrument Company Ann Ar¬ 
bor Michigan) of pore size Spm and stained bv the 
Papanicolaou method The fluid contained clusters 
and small fragments of two to ten cells Individual 
cells had an apparent eccentric nucleus and clear 
cytoplasm giving an initial impression of adenocar 
cmoma (Figure 1) However closer inspection 
showed that the cell walls were in fact fine but rigid 
capsules and that the true cells had retracted to the 
periphery of the capsules Each cell was small and bi 
polar containing a dense hyperchromalic round 
to-ovai nucleus and well-defined cyanophdic cyto 
plasm 

Neither the nature nor the source of these cells 
could be identified Diagnoses such as chordoma and 
metastatic adenocarcinoma were considered but dis 
carded The possibility of derivation from bone or 
cartilage considenng the difficult lumbar punc¬ 
ture was discussed but the cel! morphology did not 
conform to documented examples of chondrocytes or 
osteocyles m fluid specimens ^ The only definite 
information which could be given to the clinicians at 
that stage was that the cells were not myeloma celts 

In view of the above findings the patient under 
went surgery and a thoracic laminectomy involving 
T8 to TlO was performed An extradural tumor was 
removed and histology showed the presence of myc 
loma (Figure 2) The patient received radiotherapy to 
the thoracic spine as well as chemotherapy 
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Deliberation as lo the nature and origin of the un 
explained cytologic findings continued and the 
nucleus pulposus was ultimately suggested as a possi 
bility Sections of a nucleus pulposus in the second 
lumbar interspace obtained at necropsy from a male 
cadaver of the same age as the patient showed the cell 
groupings illustrated in Figure 3 In that figure the 
rigid capsules are better seen and the small re 
Iracted bipolar cells appear to be exact replicas of 
those in the fluid specimen The enigma was ex 
plained 

Discussion 

The nucleus pulposus is a semisohd gelatinous mass 
derived from notochord It is composed of a faintly 
metachromatic matrix consisting of extremely deh 
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cate fibrous material With advancing age the 
nucleus pulposus undergoes progressive replacement 
by collagenous fibers and cartilage like cells so uitt 
maiely it may resemble fibrocartilage ‘ 

Inadvertent needling of the nucleus pulposus duf 
ing misdirected lumbar puncture or myelography 
may yield cells in CSF which will create a diagnostic 
dilemma It is hoped that this paper will aid other 
cytologistsconfronted with this problem 
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Malignant fibrous Jiishocytonm oppcnrs to be emerg¬ 
ing fls one of the most common soft tissue sarcomas 
of late adult life Cytologic features of a nictastauc 
malignant fibrous histiocytoma in the lung exam 
inerf by fine needle ospirohon are reported Essen 
tially four cell types in various proportions locrc ob 
served spindled cells pleomorphic giant ceJb undif 
ferenliated mcsenc/iynml type cells and rare signet 
nitg hpoblast like cells There also were several 
huge hypcrchromatic and often bizarre naked nuclei 
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Malignant fibrous histiocytoma (MFH) has rccentl) 
been ciled as the most common soft tissue sarcoma of 
adult life * When the malignant potential of 
fibrous xanthoma was described by OBnen and 
Stout in 1064 It was assumed that the histiocyte had 
the dual ability of phagocjtosis and of connective 
tissue fiber formation * While tissue cultures of 
tumor explanls have supported the theory that the 
tissuehistiDcy le can act as a facullaliv e fibroblast»it 
has also been suggested that MFH may arise directly 
from primitive mesenchymal cells which remain in 
adult tissues and differentiate under certain stimuli to 
produce specific neoplasms * Furthermore U is 
known that cells other than histiocytic (Schwann 
cells synovial cells or mesothelial cells) may dediffer 
entiate and act as facultative fibroblasts ^ Whether 
the origin of the neoplasm is histiocy tic or mesenchy 
mal or from other dedifferentiated cell types MFH is 
regarded at present as a pnmitive and pleomoiphic 
sarcoma showing partial fibroblastic and partial his 
tiocylic differentiation * 

The histologic pattern of MFH is one of vanabifity 
and these neoplasms hav e been named according to 
the predominant histologic component While soft 
tissue sarcomas are almost always made up of a con 
glomerate of a particular type of neoplastic cel/ MFH 
IS composed moMly of fibroblast like and hisliocytc- 
Iike cells m various proportions The classic growth 
pattern is that of fibroblastic and histiocytic cells ar 
ranged m a stonform pattern accompanied by pleo 
mofphjc giant cells and inflammatory cells Transi 
lion from areas with a highly organized stonform 
pattern to less well differentiated areas with a pteo 
moiph/c appearance is frequently’ seen in MFH • 
Variants of MFH include the so-called pleomorphic 
fibrosarcoma malignant histiocytoma myxoid 
MFH malignant giant cell tumor of soft parts and 
mahgnanl xanthogranuloma The myxoid vanant of 
MFH has recently been desenbed by Weiss and En 
Zinger ’ It is characterized by widely spaced spindled 
and pleomorphic cells embedded in a matrix of acid 
mucopolysaccharides The cellular areas are indts 
tmguishable from those of the typical pleomorphic 
MFH Although myxoid change is commonly seen in 
MFH classification of a neoplasm as a myxoid van 
ant should be restricted to those neoplasms whovc 
overall appearance is at least 25'v myxoid This var 
lani appears to hav e a more fa\ orable prognosis * 

MFH occurs pnncipally on the lower limbs the 
ihigh IS the most common site The peak inadence of 
this neoplasm is m the sixth and seventh decades It 
IS found about tw ice as often in men as in w omen a^a 
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occurs m while-skinned persons in over 90% of all 
cases * When ihe neoplasm is located on a limb tbe 
most common symptom is that of a painless enlarg 
mg mass usually of less than six months duration 
Several factors influence the prognosis of MFH 
They include size and depth of the neoplasm degree 
of myxoid change and type of accompanying innam 
mation ’ The rate of metastasis is 42% and occurs 
most often to the lung (82%) * In one study the rate 
of metastasis was inversely proportional to the de 
gree of myxoid change and those neoplasms accom 
panied by an acute inflammatory reaction had a 
slightly better prognosis than those accompanied by 
a chronic inflammatory reaction ’ Metastasis usually 
occurred about three years after the initial excision 
and the metastatic lesion was often more cellular 
than the primary neoplasm ’ In a study of 200 pa 
tients with MFH a significant number of patients d< 
vcloped local recurrence or meta lasts after Iwo 
years and the two year survival rate was 60% • 

Case Report 

A 75 year>old man was admitted to our hospital m 
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February 1979 with the chief complaints of hemopty 
SIS and weakness of about two weeks duration In 
January 1978 a soft tissue mass had been excised from 
his left thigh at another hospital Although this lesion 
was initially thought to be a liposarcoma on review 
of the histologic sections it proved to be an MFH (Fig 
ures lA and IB) Excision of the neoplasm was fol 
lowed by X ray therapy to the operative site The pa 
tient remained well and asymptomatic for about one 
year after treatment until the onset of his recent com 
plaints 

Physical examination showed no evidence of local 
recurrence of the neoplasm in the thigh X ray films 
of the chest revealed a 6X10-cm mass in the right 
lung and a right pleural effusion which increased m 
amount during the next two weeks causing a left 
mediastinal shift Tomography showed no narrow 
mg of bronchi Radiologic examination of the skele 
ton brain liver and spleen did not reveal any neo 
plasm 

Material was aspirated from the pulmonarv mass 
through an 16*$auge needle under direct fluoroscopic 
control Repetitive turning of the needle and apph 
cation of suction were employed la obtain cellular 
material in the manner popularized by Dahlgren and 
Nordenstrom ’ About 5 ml of yellowish glairy mu 
cold fluid was aspirated with a few small tissue frag 
ments Smears and cell blocks were prepared and 
stained by the Papanicolaou method and with hema 
toxylin and eosin (H&E) In addition several smears 
and sections of the cell blocks were stained with the 
periodic acid Schiff (PAS) technique without diastase 
digestion with the Prussian blue method for iron and 
With Sudan IV for lipids All smears were fixed im 
mediately in 95% ethanol except for a few which 
were air dried in preparation for the fat stain 

CyfologJcFiuriiHgs 

The smears were moderately cellular with a mucoid 
background whose staining reaction was blue with 
the Papanicolaou stam and pink with H&E Mahg 
nanl neoplastic cells occurred singly as svell as in 
loosely cohesive clusters with the single cells pre 
dominating 

The most commonly observed type of cell was 
fusiform and contained one or two plump round to 
oval centrally located nuclei (Figure 2) The nuclear 
chromatin was characlensticallv finely granular 
slightly increased in amount and evenly distributed 
Distinct nucleoli were not seen and there was little if 
any \analiQn in nuclear size The cytoplasmic stain 
mg reaction was a delicate pink with H&E Occa 
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sjonaUv minute parUcJes ivere seen m the cytoplasm 
of these cells indicating their phagoc> tit capability 
We interpreted these cells as representative of the 
fibroblast like cells of MFH Such cells with ingested 


particles were considered to be transitional forms n 
termediale between fibroblasts and hisUocytes 
Another commonly observ ed malignant cell occur 
rmg singly was the pleomorphic giant cell {Figure 3) 
Its Cytoplasm was abundant foamy or granular and 
pint with H&E The cell borders were irregular and 
iH-defined Intracy'topbsmic mdusians were some 
times seen These cefls contained mukiple cenfralJj 
located hyperchromatjc nuclei with shaiply irri^u 
iar and angular borders Chromatin was coarsely 
granu/ar and irregufarfy distributed We considered 
these ce}}s to represent the charactensuc pleomorphic 
giant cells of MFH 

A third type of malignant cell which was relalii e 
lyuncommon occurred singly and was small and un 
differentiated (Figure 4) It was characterized by an 
eccentric nucleus and very scant cj foplasm which 
was eoswophihc with the H&E stain Its nucleus was 
markedly hyperchromatic and irregularly angular 
and contained coarse irregularly distnbuted clomps 
of chromatin We interpreted these cells os being un 
differentiated mesenchymal cells since no morpho 
logic dilferentiation could be detected in them 
A fourth cell type observed with considerable 
frequency in the smears was the size of a mononu 
clear histiocyte Its nucleus was small and ova] and 
was pushed to the periphery of the cell by a single 
/irge infracy toplasmic vacuole This nuclear dis 
plac<*jnent gave the cell a signet nng appearance 
(Figure SAl Also present were other cells of the same 
size which had finely vacuolated cytoplasm and sin 
^e eccentnc, bean-shaped nuclei and which were 
histiocytic m appearance When stained with Sudan 
IV small cytoplasmic particles of fat positive 
matenal were present (Figure SB) In none of the sig 
net nng' cells did we find the large cytoplasmic v acu 
oJe to stain as a single fat positive inclusion as one 
would expect to see m a hpoblast 

In general, cell clusters were not encountered as 
commonly a< were single cells When present ihev 
Consisted of loosely cohesive cells of the fibroblastic 
type with fibrillar cytoplasm (Figure 6) 

Also noted were huge tcregularly shaped nuclei 
devoid of cytoplasm (Figures 7A and 7B) They were 
hyperchromatic possessing a coarsely granular 
chromatin which displayed a reticular pattern Some 
of the naked nuclei contained large irregular nucleoli 
which were often multiple Nucleoli were not noted 
w any of the other t> pes of cells described abov e 
The smears contained a few mnammatory cells 
mostly lymphocytes Plasma cells and eosinophilic 
leukocytes were not present and neutrophilic leuko 
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cyles were rarely seen The cells stained negatively 
with the Prussian blue reaction and with the PAS 
reaction u ithout diastase digestion 

Discussion 

MFH of soft parts is a neoplasm that is becoming rec 
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ognized with increasing frequency as indicated by 
the numerous reports in the recent literature To be 
considered m the differential diagnosis of MFH are 
pleomorphic liposarcoma fibrosarcoma pleomor 
phic rhabdomyosarcoma pleomorphic carcinoma 
and Hodgkin s disease 

Differentiating between MFH and pleomorphic 
liposarcoma may be difficult and the occasional 
neoplasm will demonstrate histologic features of 
both these neoplasms Liposarcoma may contain 
large multinucleated malignant cells in addition to 
the charactenstic Iipoblasts Cells can occur in small 
loose clusters as well as singly In an analysis of 200 
cases of MFH * a lipid stain showed m most cases the 
presence of small fat droplets in foamy histiocyte like 
cells as well as m fibroblast like cells and giant cells 
In MFH the lipid w as more finely dispersed or irregu 
larly distributed and did not tend to displace the nu 
cleus as in Iipoblasts Lipoblast like cells with 
coarsely vacuolated cytoplasm and indented nuclei 
have been descnbed in myxoid areas of MFH ’ but 
special slams have shown that these cells contain 
mucopolysacchandes instead of fat Liposarcoma 
lends tohasea more cellular background in contrast 
to ihe myxoid background of MFH ’ 
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Fibrosarcoma is a neoplasm of younger adults oc¬ 
curring most commonly on the lower limbs The 
loosely cohesive clusters of spindled cells observed in 
MFH bear a strong resemblance to those seen m fi 
brosarcoma The cells m these clusters represent the 
malignant fibroblastic component common to both 
neoplasms * The characteristic cell type m fibrosar¬ 
coma IS a fairly uniform plump spindled cell or a 
medium-si^ed round to oval cell Mulhnudeated 
giant cells are very uncommon in this neoplasm ’ 

Pleomorphic rhabdomyosarcoma is a relatively 
rare tumor of adults, occurring more commonly in 
the fifth and sixth decades of life The major cell com¬ 
ponent m this neoplasm is a bizarre elongated cell 
with tadpole strap and racket forms and no tenden¬ 
cy toward cellular cohesion Although cross stna 
lions are not often seen numerous long filaments are 
commonly recognized in the cytoplasm of the giant 
tumor cells ^ 

Pleomorphic carcinoma can usually be distin 
guished by finding epithelial clusters and also by a 
careful search for mucin or glycogen which may be 
present m some of the cells 

In Hodgkins disease the cellular pattern is pleo¬ 
morphic and the cells occur singly rather than m 
clusters The diagnosis can be made only when Reed- 
Stemberg cells are found 

Conclusion 

MFH should be considered in the differential diagno 
SIS of pleomorphic sarcomas of soft parts both pri¬ 


mary and metastatic The cytologic diagnosis of this 
neoplasm is based on the presence of spindled fibro 
blast like cells and rounded histiocyte like cells along 
with pleomorphic giant cells Lipid and phagocy 
losed particles in the malignant cells along with the 
absence of charactenstic Iipoblasts are helpful diag 
nostiC features 
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Fine needle aspiration biopsies guided by ultra 
sound television fluoroscopy or computerized scan 
rung tomography (CAT scanning) are increasingly 
being used as a prompt minimally invasive method 
in the evaluation of tumors and lumorlike conditions 
of intralhoracic and mlraabdominal organs An ex 
cellent review of this subject may be found in a recent 
publication by Zajicek In experienced hands the 
advantages of this method of diagnosis are evident it 
may obviate the need for surgical exploration m 
some cases or alert the surgeon to the nature of the 
disease to be attacked by surgical means 

We report below the first case of renal oncocytoma 
correctly identified on aspiration biopsy and subse 
quenlly studied by other means '' 


The cytologic histologic and ultrostnictural feotures 
of an oncocytoma of the right kidney unth the pnma 
ry diagnosis by tliin needle aspiration biopsy are pre 
tented These uncommon tumors are generally con 
Sidered to be of renal tubular origin and are thought 
to be benign 

/ri the case reported below two separate tumor 
masses uere present tiithm the diseased kidney one 
0 / them extended to the penrenal adipose tissue and 
uas accompanied by satellite tumor nodules Thif 
presentation of oncocytoma associated u-ith focal 
cellular atypia suggests that malignant behavior of 
at least some of these tumors may be anticipated 
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Case RepMt 

A 76 year-old Israeli man who spoke only Hebrew 
and was a poor historian was admitted to Monte 
fiore Hospital and Medical Center in May 1978 be 
cause of a cyst in the kidney diagnosed on routine 
examination for hypertension in another hospital 
The only important episode of the past history was 
an uneventful transurethral resection of the prostate 
The patient was otherwise asymptomatic and the 
physical examination was negative except for an en 
larged prostate and a blood pressure of 180/100 mm 
Hg He was receiving diuretics The laboratory data 
were within normal limits 
Retrograde pyelogiam revealed a mass impinging 
on the collecting system of the right kidney An an 
giogram was attempted but the patient became 
hypiotensive and the procedure could not be com 
pleled On CAT scanning a solid mass m the upper 
right pole of the kidney was observed The mass ap 
peared to be confined to the penrenal space and was 
interpreted as probably representing a renal carcino 
ma Nephrosonography disclosed a bulbous solid 
mass in the upper pole of the nght kidney In the left 
kidney two presumably benign cysts one 6 cm in 
diameter at the upper pole and the other 2 cm in 
diameter at the lower pole were seen Aspiration 
smears were obtained under sonographic guidance 
from several areas of the mass m the nght kidney 
The smears were immediately fixed m 95% ethyl 
alcohol and stained with Papanicolaou stain 

Cytofogic Obsenations 

The smears contained numerous clusters of renal 
tubular cells charactenzed by abundant granular 
cytoplasm with frayed borders and monotonous 
small dark nuclei (figure 1) In addition the smears 
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Aspiration smear Cluster of normal cells of renal tubular ongm Note the granular 
gcrwrally fra>^ poorly demarcaleil cytoplasm and dark nuclei of monotonous sire 
(papanicolaoustain X 560) 



igure 2 

A B) Aspiration smear Cells of renaf oncocytoma Notelb^large 
ize of the sharply demarcated tumor cells with f inel> Branul** 
ytoplasm parlioilarly m cell A The nuclei single or double 
re dark and pyknotic note also Figures 1 and 4B IPapatiicoUou 
lam X 560) 


ontamed a small number of much larger tumor ceHs 
(ngJy and m «anall clusters (Figure 2) The cells had 
bundant well-demarcated eosinophilic granular 
j,foplasm With smoothly outlined single or multi- 
le spherical or ovoid large nuclei Most of the nu- 
}ei were hyperchromatic \Mth marked chromaUn 
lumping suggestive of pyknos\s Numetows. frag. 
lents of renal capillaries blood and <»ome necrotic 
lalenal were also observed The paraffm-embedded 


residual matenal (cell block) contained isolated nor 
mal glomeruli (Figure 3) and cell clusters of renal 
tubular epithelial origin admixed with the larger 
tumor cells with glandular c> loplasm The large cells 
were interpreted as oncoc> les and so reported 
A right nephrectomy was performed The patient s 
recovery was uneventful and he has remained free of 
disease for one year 

Gross PalltoJogv findings 

The speamen measured 21X10 X 7 cm and contained 
a kidney (11X6X5 cm) surrounded by penrenal adi 
pose tissue On section two separate tumor masses 
of a similar brown color w ere observ ed m the kidney 
One focaled m tfie fewer pofe measured 5X4X3 
cm The other measunng 6X5X4 cm was located 
at the vpper pole of the kidney This tumor extended 
directly into the penrenal adipose tissue where it 
produced a lobulaled mass measuring 6X3X1 5 cm 
Two small satellite tumor nodules separated from 
the mam tumor mass were also noted in the pen 
renal fat Renal vessels and the ureter were free of lu 
mor Multiple thin walfed benign cy sfs from 0 5 (o 
2 5 cm m diameter containing jclloutsh clear fluid 
were present throughout the entire kidne> All of the 
tumor nodules and the adjacent kidney were exten 
wv^ly sampled by tissue blocks Fresh tumor tissue 
was fixed m 2 S*c buffered gluiaraldehjde for elcc 
iron microscopic examination 
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Histologic Findings 

The lumors were composed ihroughoul of tubular 
slructures of varymg sue made up of monotonous 
large cells with ample granular eosinophilic cyto 
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plasm (Figure 4A) Most of the nuclei were vesicular 
round to oval and of even sizes some cells had dou 
bU nuclei Focal nuclear atypia pleomorphism and 
nuclear pyknosis were obsen ed (Figure 4B) Mitotic 
figures were not seen The satellite tumor nodules 
from the perirenal fat had an essentially similar hislo 
logic configuration None of the sections showed any 
stmilanty to the classical forms of renal carcinoma 
The diagnosis of renal oncocytoma with extension to 
the penrenal fat and probable metastases was estab 
lished 

Electron Microscopic Findings 
Ultraslnictural studies showed the presence of large 
epithelial tumor cells with the cytoplasm crowded 
by huge numbers of enlarged round or oval mito 
chondna obscuring other cytoplasmic organelles 
(Figure S) These findmgs were consistent with cells 
of the oncocytic type ” 

Discussion 

The concept of oncocytes as a distinct type of cells of 
epithelial derivation was first proposed by Hamperl 
10 1931 in reference to salivary glands * ’ The term 
onkocytoma was introduced by Jaffe again in refer 




> 



figure 1 

Aspiration smear C/usler of normaf cef/s of renaf tubular ongin Note the granular 
generally frayed poorly demarcated cytoplasm and dark nuclei of monotonous sue 
(Papanicolaou stain X 560) 



gure 2 

(A B) Aspiration smear Cells of renal oncocytoma Nolelhelarge 
sue of the sharply demanafed tumor cells with firtelySi’^f’uUr 
cytoplasm particularly mcel) A Thenuclei singleordouWe 
are dark and pyknotic note also Figures 1 and4B (Papanicolaou 
stain X 560) 


contained a small number o/much larger tumor cells 
singly and m small clusters (Figure 2) The cells had 
abundant well-demarcated eosinophilic granular 
cytoplasm with smoothly outlined single or multi 
pie spherical or ovoid lai^e nuclei Most of the nu 
clei were hyperchromatic with marked chromatm 
clumping suggestive ol pyknosis Numerovis frag 
menis of renal capillaries blood and some necrotic 
malenal were also observed The paraffin-embedded 


residual malenal (cell block) contained isolated nor 
mal glomeruli (Figure 3) and cell elusfers of renal 
tubular epithelial ongm admixed with the larger 
tumor cells with glandular c> toplasm The large cells 
were interpreted as oncocj tes and so reported 
A right nephrectomy was performed The patients 
recovery was uneventful and he has remained free of 
disease for oneyear 

Gross Patfiologu Findings 

The speamen measured 21 X 30X7 cm and contained 
a kidney (11X6X5 cm) surrounded by penrenaladi 
pose tissue On section two separate tumor masses 
of a similar bronm color were observ ed in the kjdne> 
One located in the lower pole measured 5X4X3 
cm The other measunng 6X5X4 cm was located 
at the upper pole of the kidney This tumor extended 
directly into the penrenal adipose tissue where it 
produced a /obu/afed mass measunng 6X3X2 5 cm 
Two small satellite tumor nodules separated from 
the main tumor mass were also noled in the pen 
renal fat Renal v essels and the ureter were free of tu 
mor Multiple thin walled benign c>sts from 0 5 to 
2 5 cm in diameter containing yellowish clearfiuid 
were present throughout the entire kidney AU of the 
tumor nodules and (he adjacent kidney were exlen 
sively sampled by tissue blocks Fresh tumor tissue 
was fixed in 2 S'V buffered glularaldehydt for elec 
Iron microscopic examination 
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Histologic Findings 

The tumors were composed throughout of tubular 
structures of varying size made up of monotonous 
Urge cells with ample granular cosinopMu cvlo 
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plasm (Figure 4A) Mo t of the nuclei were vesicula 
round to oval and of even sjzes some cells had doi 
We nuclei Focal nuclear atypia pleomorphism an 
nuclear pyknosis were observed (Figure 4B) Mifoli 
figures svere not seen The satellite tumor nodoh 
from the perirenal fat had an essentially similar histc 
logic configuration None of the sections showed an 
similarity to the classical forms of renal carcinom. 
The diagnosis of renal oncocytoma with extension t 
the penrenal fat and probable metastases was eslal 
lished 

Eleclron Microscopic Findings 
Lfitrastructural studies showed the presence of iarg 
epithelial tumor cells with the cytoplasm crowde 
by huge numbers of enlarged round or oval mitc 
chondria obscuring other cytoplasmic organelle 
(Figure 5) These findings were consistent with cell 
of the oncocytic type >' 

Discussion 

The concept of oncocytes as a distinct type of cells o 
epiihdnl derivation was first proposed by Hamper 
in 1931 in reference to salivary glands ’ ’ The fern 
on^oeyfoma was introduced by Jaffc again in refer 
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Beclron micrograph of a tumor cell showing the characlenstic cytoplasm crammed with mitechondna (apptot x » CoO) 


ence to a tumor of saljvary g/ands othenvise known 
as an adenolymphoma or 'Warthin s tumor * 
Subsequently these very characteristic large cells 
with granular eosinophilic cytoplasm and the lu- 
Jmors derived therefrom have been described in sever 
al organs notably the parotid ^ the thyroid * the 
parathyroid* and the kidney * While the majority 
of oncocytomas are considered benign their beha¬ 
vior cannot ahx ays be ascertained Thus oncocyto 
mas of the thyroid (improperly referred to as 
Hurthle cell tumors ) are fully capable of mefas- 
tases as first documented on a large senes of patients 
by Frazell and Duffy * 

Klein and Valensi’*’ recently reported on 13 onco¬ 
cytic tumors of the kidney and emphasized their be¬ 
nign behavior These authors stressed that aJ! of the 
tumors were single and confined to renal parenchy¬ 
ma without evidence of invasion of penrenal fat 
Hamperl * on the other hand recorded and iHus 
trated two cases of malignant renal oncocytomas al¬ 


though the clinical course of the t»vo patients «as not 
reported 

It 15 believed that this case report of renal oncocy 
loma has several hitherto unreported features It is 
apparently the first such case with a preoperative 
morphologic diagnosis The tumor cells in smears 
were somewhat similar to renal tubular cells because 
of the fine cytoplasmic granules but were much 
larger In contrast to the frayed cytoplasmic edges of 
tubular cells the tumor cells were sharply demar 
caled and were similar in configuration to cells of on 
cQcytomas of sahvary gland origin and to oncocytes 
of thyroid origin ” The differential diagnosis with 
renal carcinoma was based on the general appearance 
of the smears as well as the charactenstics of the 
tumor cells In renal carnnoma of the clear cell type 
the population of tumor cells in aspiration smears is 
usually monotonous and abundant and the cells oc¬ 
cur in sheets or clusters The cytoplasm of mdi'ndual 
cells shows fine vacuoles rather than granules and 
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the nuclei are characterized by the presence of visi 
ble enlarged nucleoli The rare renal carcinomas of 
the granular cell type are characterized by a monolo 
nous population of cells resembling histiocytes with 
peripheral nuclei and granular cytoplasm Such 
cells are usually similar in size to normal tubular cells 
and thus are much smaller than the cells observed in 
oncocytoma and described here The nature of the 
tumor was confirmed by ullrastructural examina 
tion " In our case there were (wo separate tumor 
masses one of which extensively invaded the pen 
renal fat and produced satellite nodules thus docu 
menting the local aggressive behavior and possibly 
malignant nature of the tumor While evidence for 
cytologic atypia was only focal and mitotic figures 
could not be identified the behavior of oncocytic 
tumors cannot be predicted as shown in the thyroid 
gland * 

The nature of oncocytes and of the tumors denved 
therefrom has been the subject of extensive discus 
sions The presence of masses of large mitochondria 
within these celts with high levels of ATPase and 
oxydative enzymes' suggests a peculiar transforma 
tion of epithelial celts the nature of which is not 
known In reference to renal oncocytomas their 
origin from proximal renal tubules was suggested" 
because of their similarity to normal tubular epithe 
lial cells Experimentally oncocytomas may be in 
duccd in rat kidneys by nitrosomorpholme * The ex 
perimental evidence points to an origin of these lu 
mors in the distal renal tubules 

In a recent publication on the subject of angiog 
raphy of renal oxyphilic adenomas Sos et al'* re 
ported that these tumors are characterized by an 
avascular or hypovascular appearance and arc Iim 
ited to the renal cortex These auJb£*r5 suggested that 
following a frozen section confirming the benign na 
ture of the tumor the adenomas can be treated by 
cxcisional biopsy only The present case documents 
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the lack of correlation between histologic appearance 

and tumor behavior and casts senous doubt on the 

suggested conservative approach to treatment 
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This casp report is of an uumunosupprcssed patient 
m whom a diagnosis of disseminated Strongyloides 
iiifcsfatJOfj was made bv lytolopc cxammaiion of 
sputum bronchial washing and brushing nhhougit a 
negative bronchial biopsy was reported For ihose 
patients receiving steroids or imtnunosiippresswi.5 
s important role of cytology in the diagnosis of 
congjloides stercoralis is emphasized The tnor~ 
ologtc characteristics of this adult intestinal mma 
le and the differential diagnosis arc also described 
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Stroni,yloides stercoralis is an intestinal nematode 
commonly found in tropical countries but rareJ> m 
the t/nited States Diagnosis is usually determined bv 
finding the characteristic rhabditiform lanae of this 
nematode m fresh feces Hotsever a diaractenstic 
feature of this roundworm is that it can cause autom 
fection resulting m widespread dissemination and 
death in patients treated with corticosteroids and 
immunosuppressives The case below of dissemi 
nated S stercoralis m an immunosuppressed patient 
report# a diagnosis made from the cj lologic examma 
tion of sputum bronchial w ashing and brushing 

Case Keport 

A 47 year-old Spanish man was admitted to the Uni 
versity of Illinois Hospital with a history of lower 
gastrointestinal bleeding Four months prior to this 
admission the patient received a cadaver-donor 
renal transplant Following the transplant the pa 
tient was treated twice for acute rejection with high 
doses of prednisone and azathiopnne At the time of 
admvjsvow the patient complained of anorexia gen 
cralized body pam and abdominal discomfort He 
also reported two dark red bowel movements several 
hours prior to admission 

The patients vital signs were normal Tests 
showed the lower gastrointestinal tract tobe normal 
Chest X ray revealed a patchv infiltrate involving 
both Jung fields 

Specimens of sputum bronchial washing and 
brushing v'lere sent for cytologic examination to rule 
out as far as this method permits possible viral in 
Ccction A bronchia) biops> ivas also taken for hislo 
logic examination although the bronchoscopic exam 
uvation vva*; normal 

Cytologic Finding> 

Twelve cytologic smears were prepared on glass 
slides fixed immediately m 95^ ethyl alcohol and 
stained fay the Papanicolaou method The examma 
tion of slides from sputum bronchial washing and 
brushing revealed histiocytes abated epithelial cells 
and young adult nematodes (Figures 1 and 2) bach 
slide contained two to three worms measuring 20 
mm in length and to 5Qum in breadth lavec 
agel The cyli'^dncal tnuscular esophagus extended 
ihfou^ the anterior third of the body and the intes 
tine through the posterior tw o thirds The caudal md 
was notched There was no evidence of viral inclu 
swjns 

The bronchial biopsy originally read as negative 
was Kviewed again after the cytologic findings were 
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Cut section of Strongyfoi les slerco alii teen in histologic examina 
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reported Fragments of a cross section of worm were 
seen with no attendant inflammation (Figure 3) The 
specific diagnosis was made in our parasitology lab 
oratory where numerous rhabditiform and filan 
form lar\ac of S stcrcoralis were found on different 
occasions in the sputum gastric washings and stool 

Discussion 

Strongv/oidis stcrcord/is is an intestinal nematode 
commonly found m the tropics a few cases have 
been reported in temperate climates > Although rare 
I> found in the United Stales it is prevalent in areas 
bordering the southern states and is relatively com 
mon in Puerto Rican and other Caribbean immi 


grants * The majority of cases reported in the United 
Stales are in immunosuppressed patients e g renal 
transplant patients * those receiving steroids and 
c>toloxic agents*’** and those with systemic lupus 
erythematosus’ or kwashiorkor ’ Such patients are at 
nsk of developing a potentially lethal autoinfection 
and may present with generalized infestation ’in 
eluding bronchial involvement ’ ’ ’ The presence of 
the infective filariform larvae m bronchial specimens 
will confirm the diagnosis of an internal autoinfec 
tion with this parasite ’ 

Most cases of S stercoralis are diagnosed by detec 
lion of either the filariform larvae or the nonmfective 
rhabditiform larvae in the stool or intestinal content 
The parasite IS easily seen however in speamens of 
sputum bronchial washings and bronchial brushmgs 
when stained by the Papanicolaou method Our 
cytologic detection of larvae when bronchial biopsy 
results were negative emphasizes the utility of cytol 
ogy m the diagnosis of this disease especially in im 
munosuppressed patients it is easier than as well as 
complementary to the histologic examination Fur 
thermore the intact parasites in the cytologic prepa 
rations (Figures 1 and 2) as opposed to the cut sec 
tions m the negative bronchial biopsy (Figure 3) sim 
phfy the diagnostic procedure 

The differential diagnosis should include the larval 
stages of Ascflns NecaforandAncylostoma In both 
hookworms and S stercorahs the gullet is open in the 
rhabditiform stage and closed in the filariform stage 
Inthefilariformlarvalstage however the tail is very 
pointed m the hookworm but blunt or notched in S 
stercorolis *’ 
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Cytologic Features of a 
Mixed Mesodermal 
Tumor of the Uterus 
Demonstrated by Cells 
Obtained with the 
Mi-Mark Endometrial 
Sampler 


Mixed mesodermal tumors are reported to account 
for 0 5*^ to S'?* of all uterine neoplasms* and most 
commonly arise from the bodies of the uteri of post¬ 
menopausal women Mixed mesodermal tumors in 
infants and adolescent women may occur m the cer 
vix and vagina 

Histologically these tumors involve the endome 
tetum and the myometnum and demonstrate a mix 
lure of carcinomatous and sarcomatous elements 
Usually the former is adenocarcinoma and the latter 
described as either homologous or heterologous In 
the homologous type round cells resembling leio 
myosarcoma or fibrosarcoma are found In the 
heterologous type mesenchymal elements such as 
fat bone muscle or cartilage are present Cross stria 
tions occur in rhabdomyosarcoma and the differen 
tiation from teratomas is by the limiting of the epi 
ihelial elements to those normally occurring in the 
uterus ‘* • 


Peter J Milchard F I M L S 
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Case Report 

A 68 year-old woman (gravida 9 para 8+1) was re 
ferred to the gynecologic outpatient clinic with post 
menopausal bleeding Menopause had occurred at S3 
years of age and postmenopausal bleeding occurred 
for the first lime ten days before referral The patient 
had mild essential hypeiiension for which she was 
being treated with a diuretic but otherwise had had 
no serious past illness 

General examination revealed no significant ab 
normality On pelvic examination the patient ap 
peared to have a healthy vagina and cervix with a 
mobile relroverted uterus enlarged to the size of an 
eight Week pregnancy Samples were taken for cytol 
ogy from the cervix and posterior fornix with an 
Ayre spatula and from the endometrial cavity with 
the Nfi Mark Endomeinal Sampler (Simpson/Basye 
Inc Wilmington Delaware)’The cervical and pos 
tenor fornix smears contained anaplastic malignant 
cells consistent with endometrial carcinoma 
Smears were made from the Mi Mark endometrial 
helix using the collector provided with the sampler 
kit They were spread rapidly thinlyandevenlyand 
Wet fixed immediately to avoid drying artifacts The 
fixative used was technical grade ethanol (98 57 
V/V)fora minimum of one hour 
Red cell lysing solution was not used because our 
expenence shoiNed that it was unnecessary on thinly 
spread smears and could adversely affect cellular 
morphology The smears were stained using a Papa I 
nicofaoi] technique on an automatic Stainer 

endometrial smears I'ere retained as one of a 


A case is reported of a 68 year old uoniait uith a ma 
/igniuir mixed mesodenna] tumor of the uterus Pnor 
to diagnostic curettage and hysterectomy cells were 
obtained with the Mi Murk Endomeinal Sampler 
Cellular features arc desrriberfm detail 
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senes assessing the accuracj of the Mi Mark Endo 
melnal Sampler in diagnosing endometrial carci 
noma 

Insufficient material was obtained with the Mi 
Mark helix for histologic examination A diagnostic 
curettage performed under general anesthesia pro 
duced many fleshy curettings Histology shoi^ed 
many fragments of carcinoma varying in type from 
well-differentiated papillarj adenocarcinoma to 
extensive anaplastic carcinoma The appearances 
were consistent with an endometrial carcinoma 
The patient was subsequently treated by cesium 
insertion to the uterus followed six weeks later by 
total hysterectomy and bilateral salpingo-oophorec 
tomy There was no evidence of tumor metastasis at 
laparotomy and she was well eight months later 

Results 

Gross Pathologic Findings 

The uterus and cervix measured 00X55X44 mm 
Both ovaries and lubes were attached On opening 
the hysterectomy specimen there was a ragged poly¬ 
poid mass 20 mm m diameter No other abnormality 
was found 

Histologic Findings 

Histology of the tumor showed adenocarcinoma 
with other areas showing sarcomatous features 
(Figure 1) In addition foci of chondrosarcoma were 
seen (Figure 2) In view of the heterologous features it 
was reported as a mixed mesodermal tumor There 
was only superficial myometria! involvement but 
some lymphatic vessels contained malignant cells 



Figure 1 

Asectjon of Ihe tumor showing, adernKjrcinomjlou eJenmls 
(hcmotox^lln andccKin X 125> 



A section of the lumor sho« ing the chondroxjrcomjtou element 
<h(nijlox)linandecKin X 125) 






FiRore? 

AdtnocJrcinoma Ij pc cells oblainedirom iheMi Marksumpler 
iPjpjmcolaou slJin X spo) 





UhrMWctll, >bu,rrd. „h ih^Mi bmpW >)>c.»in8 
ir^ uci.e«tiveo! a mescnch) jt usUm 


Ira 

X 


SOOI 



Number <1 
July August 1980 


The remaining endometrium was inflamed and ulcer 
ated The ovaries were atrophic but norma! 

Cyfologic findings 

Figures 3 and 4 show cells which demonstrate the 
biphasic epithelial and mesenchymal elements found 
in mixed mesodermal tumors “ * * 

Figure 3 shows one of the many typical adenocar 
cinoma type cell groupings Frankly malignant 
glandular cells such as these had nuclei with coarse 
clumped malignant chromatin with some condensa 
lion of chromatin at the nuclear membrane and 
prominent nucleoli which often stained red with the 
Papanicolaou technique They showed much pleo 
morphism and varying degrees of hyperchromasia 
together with differing amounts of foamy ill 
defined basophilic cytoplasm On occasion the cyto 
plasm was completely absent 
Figure 4 shows malignant cells with features sug 
geslive of a mesenchymal origin The nuclei which 
demonstrate all the criteria of malignancy were oval 
rather than round with finely granular chromatin 
one or more nucleoli and a distinct nuclear mem 
brane They showed a variation from clear vesicular 
to hyperchromatic densely granular forms These 
cells were generally mononucleate with little or no 
cytoplasm Where cytoplasm was present it was >11 
defined delicate basophilic and semitransparent 
with elongated web like filaments 

Present also were poorly preserved tumor cells 
with round nuclei showing various degrees of hyper 
chromasia and scanty poorly defined cytoplasm 
They were suggestive of cells of a stromal origin at 
different stages of maturation A feature of all the 
smears examined from this case was the combination 
of benign atypical and clearly malignant undiffcren 
tiated elements this feature was recognized histo 
l<ag\ca\\y and cytcAogically as suggestive of a mixed 
mesodermal tumor 

Discussion 

Many endometrial samplers have been developed 
because cervical and posterior fomix smears often 
fail to detect endometrial malignancy ‘ The Mi Mark 


sampler is designed to scrape the surface of the endo 
metnal cavity to obtain material suitable for 
cytology In addition fragments of tissue for histo 
logic examination may sometimes be obtained It has 
the advantage of collecting cells from most of the 
endometrial cavity whereas endometrial biopsy tech 
niques obtain tissue from only one area In this c^se 
of a mixed mesodermal tumor dilatation and curet 
tage under a general anesthetic produced tissue from 
only the adenocarcinomatous element The Mi Mark 
sampler however showed two different malignant 
cell types which suggested the correct diagnosis 
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Letter to the Editors 


46,XY Lung Adenocarcinoma 
in a 46,XX Female Patient 

To the Editors 

The recent communication by Genest el al' is a sink* 
mg example of the role which cytogenetics can play 
m elucidating the basic mechanisms involving can 
cer They hypothesized that the neoplastic cell line 
with the y chromosome acting as a marker ongt 
nated from the patient s father by dispermy and that 
the neoplastic cell line was repressed until some re¬ 
cent change favored its evolution 

An alternative explanation is possible a tropho 
blast from the pregnancy of a son could have embo- 
lized to her lungs^ and then, when conditions were 
favorable proliferated as a neoplasm This is not 
however the usual type of trophoblastic tumor 
This hypothesis would account for the Y chromo 
some m the tumor One need not postulate dispermy 


which did not result in Inploidy or a repressed onco 
genic factor m the genome emanating from the pa 
tients father who might have had pulmonary can 
cer type unknown 

My hypothesis could be checked by performing 
cytogenetic marker studies on the tumor the patient 
her husband and her sons I suspect that Genest et al 
would find a concordance of cytogenetic markers be 
tween the tumor and her son 

H Allen Gardner M D 

From the Department of Pathology (Cytogenetics) 
Toronto General Hospital Toronto Ontario 
Canada 
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46 XY lung adenocarcinoma in a 46 XX female patient Acta 
Cylol 23 237 244 1979 
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Book Review 


Histology A Color Allas of Cytology Hislol 
ogy and Microscopic Anatomy Second edition 
revised and enlarged By Frithjof Hammersen 
Baltimore Urban & Schwaraenberg 1980 $29 


Histology A Color Atlas of Cytology Histologyand 
Microscopic Anatomy is as the author states in his 
preface a visual guide for practical work with the 
mcrostop* \s, to teacK the student to 

recognize and differentiate between microscopic 
structures and to provide guidelines during the prac 
tical phase of a histology course With these pur 
poses in inind author Fnth]of Hammersen M D 
Professor and Chairman Department of Anatomy 
Technical University of Munich has prepared the 
second edition of the book newly revised and er» 
larged with 499 illustrations mostly in color 
As an atlas the book does not have a long text but 
this edition does contain in a new introduction a 
short description of the technical procedures lU 
volved in preparing a histologic specimen TosuppU 
mcnt this description the author has provided sev 
eral practical hints on microscope techniques the 
steps necessary to identify an unknown histologic 
specimen and spatial conceptions of histologic strut 
lures 

As the 499 illustrations imply (the first edition had 
420) the ma|or purpose of this revision was to en 
large the number of illustrations and to enhance the 
existing ones from the first edition All of the electron 
micrographs in the first edition have been replaced 
by new illustrations several chapters including 
those on the nervous tissue and the liver include new 
illustrations And to quote Hammersen again the 
illustrations from the first edition that originated 
from invertebrates or non mammals have been re 
placed in an effort to establish the character of this 
book as an alias of human histology In all this 
edition has 79 electron micrographs that do not ap 
pear in the first edition This edition also contains 
132 new color micrographs plastic semilhin sections 
four new tables and an expanded index 

The Editors 
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Editorial 


American Cancer Society 
Report on the Cancer-Related 
Health Checkup 

Steven I Ha)du M D F I A C 
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The American Soacly of Cytology »5 concerned 
about the American Cancer Society Report on the 
Cancer Related Health Check up which was re 
leased by the American Cancer Sooety on March 20 
1980 

One c! the major goals of the Amencan Society of 
Cytology IS to detect preneoplastit and neoplastic le 
sions by using cytologic techniques at the formative 
stage when such lesions lend themselves to curative 
treatment at minimal cost This cannot be achieved 
Without well planned and well-coordinated efforts 
by health professionals professional societies health 
regulatory agencies and the public The Amencan 
Society of Cytology considers it unfortunate that the 
Amencan Cancer Society did not solicit the opinion 
of concerned professionals or consult with other pro 
fessional societies pnor to the preparation and public 
presentation of its report 

It 1 $ disappointin}* that the Amencan Cancer Soci 
ety after many years of supporting our efforts rec 
ommended that the practice of talang annual Pap 
smears of adult women be discontinued in favor of 
an examination every three years This recommends 
lion totally ignores the results of screening programs 
conducted m foreign countnes and in the United 
States that have demonstrated the value of annual 
cytologic examination in reducing the rate of inva 
sive utenne cervical cancer by the detection and 
treatment of precancerous lesions The recommenda 
tion of the American Cancer Society is potentially 
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dangerous because il gives a false sense of security to 
patients and because an increased number of utenne 
neoplasms will remain undetected The result will be 
an apparent nse in invasive neoplasms neoplasms 
that not only are life threatemng but require pro¬ 
longed treatment 

We do not agree with the American Cancer Society 
that radiographic and cytologic examinations should 
not be recommended for the detection of lung cancer 
At this time no other techmques are available for the 
defection of lung cancer at an early and curable 
stage If these examinations are delayed until symp¬ 


toms appear as the Amencan Cancer Soaety recom 
mends then 95% of patients with lung cancer will 
die 

It IS apparent that economic considerations played 
an important role m the guidelines developed by the 
Amencan Cancer Soaety but a recommendation to 
abandon proven cancer prevention measures such 
as the annual Pap smear should not be taken lightly 
It IS the view of the Amencan Soaety of Cytology 
that the recommendation of the Amencan Cancer 
Soaety, unless modified will have a delnmental ef 
feet on the health of the Amencan people 


Fifth Inlernational Symposium on Flow Cytomelry Clinical and Biological Applications 
The Fifth Inlemationa! Symposium on Flow Cytometry Clinical and Biological Applicaliom J ' 

Orsmi-OdescalchiCaslIe Braccano Rome Italy December2-5 1980 under the sponsorship of the 
Analytical Cytology The Program Committee consists of F Mauro (Rome) O D Lacrum (BergenI ^ 

(Rom^l I Schumann (Munster) and M A Van Dilla (Usermore) For further information ivnie to Sj-mpos 

on Flow Cytometry c/oIMeRS Via L BodioSS (XllWRome Italy 


The International 
Academy of Cytology's 
Policy Statement on the 
Frequency of 
Gynecologic Screening 


Recenlly we have seen publications that attempt to 
discredit annual cytologic screenings for cervical can 
cer on the basis of a cost benefit ratio The American 
Cancer Society very recently has advocated a depar 
ture from the established practice of annual screen 
mg at least for low risk women 
Cytologic screening for uterine cancer has been 
and IS the major stimulus for women to have an an 
nual gynecologic examination including a breast 
examination This education of our women is moor 
opinion the principal reason why uterine cancer is a 
truly preventable disease This is not true for any 
other major malignant disease 
The recommendations made by the American Can 
cer Society are based on the statistical evaluation of 
results from screening for cervical cancer of a limited 
scope They do not define low nsk versus high nsk 
women and certainly do not take into account major 
regional differences as they may exist in vanous 
countries Furthermore these recommendations do 
not take into account changing sexual mores as they 
have occurred in recent years particularly among 
very young women who are clearly at nsk 

It should be evident that the high nsk patient will 
not a[vsa>s come forward and identify herself as 
such Moreover the clinical history in respect to sex 
ual activities and attitudes is notonousl> unreliable 
It may ncll be that the cost of an in*depth interview 
will significantly exceed that of an annual Papanico 
laou smear 

Another important consideration m evaluating 
possible extensions of screening intervals is the pn 
mary concern mih cervical cancer in low nsk worn 

CX»1 SM-z-S) 2405-03-'l/«0: CO'O 
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en It would effectively decrease the frequency of 
screening in women over 40 years of age in a period 
of their lives when endometnal cancer and its early 
detection is a major concern 

In the United States and m those countries where 
malpractice suits by patients are widespread a sdua 
tion of medicolegal interest may develop in which 
physicians will have to mount a legal defense based 
merely on the cest<ffeclivenes8 considerations of a 
third party earner 

The cytologic examination provides women with 
the opportunity for close attention to their general 
medical needs We do not know of any conscientious 
physiaan who would merely obtain a Papanicolaou 
smear without providing the patient with a general 
examination including a palpation examination of 
the breast 

The smear besides being a tool of cancer detec 
tion is used also for ibe identification of infections 
venereal infections (sudi as Tnehomonos herpes and 
Cfifamydia infections and condylomata) and other 
alterations as well as for the classification of hor 
monal patterns The Papanicolaou smear is there 
fore an integral part of the general diagnostic u ork 
up and of good patient care 

It must be recognized that the scope of the effi 
aency of the cytologic examination has never been 
studied fully Ihe epidemiologists who cntiazcd the 
procedure are upset because no proper control 
studies have ever been conducted It is doubtful that 
wch studies could ever take place 

Furthermore we rKognue that in many soaeties 
economically depnved high nsk women are more 
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dangerous because il gjves a false sense of secunty lo 
pahenls and because an increased number of ufenne 
neoplasms will remain undetected The result will be 
an apparent nse m invasive neoplasms neoplasms 
that not only are life threatening but require pro* 
longed treatment 

We do not agree with the American Cancer Soaely 
that radiographic and cytologic examinations should 
not be recommended for the detection of lung cancer 
At this lime no other techniques are available for the 
detection of lung cancer at an early and curable 
stage If these examinations are delayed until symp 


toms appear as the Amencan Cancer Soaee> recom¬ 
mends then 95 ^ of patients ivith lung cancer will 
die 

It IS apparent that economic considerations played 
an important role in the guidelines developed by the 
Amencan Cancer Soaety but a recommendation to 
abandon proven cancer-prevention measures such 
as the annual Pap smear should not be taken lightly 
It is the view of the Amencan Society of Cytology 
that the recommendation of the Amencan Cancer 
Society unless modified will have a detnmental ef 
feet on the health of the Amencan people 
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The International 
Academy of Cytology's 
Policy Statement on the 
Frequency of 
Gynecologic Screening 


Recently we have seen publications that attempt to 
discredit annual cytologic screenings for cervical can 
cer on the basis of a cost benefit ratio The American 
Cancer Society very recently has advocated a depar 
ture from the established practice of annual screen 
mg at least for low risk women 
Cytologic screening for uterine cancer has been 
and IS the maior stimulus for women to have an an 
nual gynecologic examination including a breast 
examination This education of our women is in our 
opinion the principal reason why uterine cancer is a 
truly preventable disease This is not true (or any 
other major malignant disease 
The recommendations made by the American Can 
cer Society are based on the statistical evaluation of 
results from screening for cervical cancer of a limited 
scope They do not define low risk versus high nsk 
women and certainly do not take into account major 
regional differences as they may exist in vanous 
countnes Furthermore these recommendations do 
not take into account changing sexual mores as they 
have occurred m recent years particularly among 
very young women who are clearly at nsk 

It should be evident that the high nsk patient will 
not always come forward and identify herself as 
such Moreover the clinical history m respect to sex 
uat activities and altitudes is notonously unrehable 
It may well be that the cost of an in-depth interview 
will significantly exceed that of an annual Papanico- 
laousmear 

Another important consideration in evaluating 
possible extensions of screening uitenals is the pn 
mary concern with cervical cancer in low-nsk worn 


en It would effectively decrease the frequency of 
screening in women over 40 years of age m a penod 
of their lives when endometnal cancer and its early 
detection is a major concern 

In the United States and in those countnes where 
malpractice suits by patients are widespread a situa 
lion of medicolegal interest may develop m which 
physiaans will have to mount a legal defense based 
merely on the cosl<ffeciiveness considerations of a 
third party earner 

The cytologic examination provides women wth 
the opportunity for close attention to their general 

medical needs We do not know of any conscientious 
physiaan who would merely obtain a Papan-cclaou 
smear without providing the patient with a gereml 
examination including a palpation exam^jjon cf 
the breast 

The smear besides being a tool caret' defec¬ 
tion IS used also for the idertd^^n c^ iri^cns 
venereal mfeetjons f«'-cha« ^^'pesard 
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di/ficu/f fo reach than their better-endowed sisters 
We also recognize that the quality of the sample 
preparation and interpretation is not always of uni¬ 
form excellence While tve must clearly strive to 
achieve optimal performance m the clinical and lab 
oratory aspects of cytology it is doubtful that the 
departure from the custom of annua) examinations 
will benefit the patients In fact information avail 
able from countries where screening for cervical can¬ 
cer is performed only at longer than yearly intervals 
clearly indicates that this is not the optimal approach 
to the control of this disease 

Until outstanding quality assurance systems are m 
place It is our belief that annual screening for cer¬ 
vical cancer represents the optimal approach to the 
early diagnosis of this disease Finally we believe 
that the custom of annual examinations must be ex¬ 
tended beyond the menopause because evidence is at 
hand that as the risk for cervical cancer decreases 
somewhat the risk for endomefnal cancer increases 
sharply Thus it is the latter disease to which our 
attention must be directed m older women 

With these considerations in m/nd the Interna¬ 
tional Academy of Cytology wishes to reaffirm its 
recommendation for annual screenings m all women 
We strongly recommend improvement m the quality 
of sample preparation and of laboratory quality as 
surance We also emphatically advise that a great 
deal of objective modern studies be undertaken prior 
to the introduction of any major changes m the medi 
cal care of our patients 

The International Academy of Cytology 

George L Wied M D F I A C President (USA) 
KazumasaMasubuchi MD FI AC 
President Elect Oapan) 
Alexander Meisels MD FI AC Secretary- 
Treasurer (Canada) 
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President (South Africa) 
Nils Stormby M D F I A C Vice President 
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Peter Stoll M D F I A C Past President (West 
Germany) 
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Leopold G Koss M D FI A C (USA) 
Horst Naujoks M D F I A C (West Germany) 
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The Paradox of 
Sarcomas 

Steven 1 Hajdu M D F I A C 


The better understanding of sarcomas was held back 
for centuries by among other things misuse and 
misunderstanding of various names and definitions 
Galen who lived and worked in the second century 
defined sarcomas in such a way that any form of in 
flammatory or infectious swelling as well as all sorts 
of benign tumors was called a sarcoma 

As late as the 1800s some physiaans believed that 
sarcomas did not possess malignant tendencies Even 
today m fact a breast tumor (cystosarcoma phyllo 
des) that is a benign neoplasm m 95% of the cases is 
referred to as a sarcoma It is of importance that de 
spite 2 000 years of history of European medicine 
the first comparative description of sarcomas called 
encephaloid tumors and carcinomas called scirrhus 
tumors was done by Samuel Gross in 1866 (Table 
I) ’ He was a native of Laston Pennsylvania and 
professor of surgery at Jefferson University in Phila 
delphia His system of classification was modified by 
James Ewing * pathologist at Memorial Hospital for 
Cancer and Allied Diseases in New York m 1919 
Ewings classification system served as the basis for 
our present classification of sarcomas * ^ 

Sarcomas because of their bulky and disfigunng 
nature were illustrated in medical publications much 
earlier than carcinomas (Figure X) 

Practically all malignant tumors occurring in pa 
tienls under age 16 are nonepithelial in origin ^ Sar 
comas with a few exceptions are found most com 
monly m males (Table 11) soft tissue as well as bone 
sarcomas have a unique site preference for the ex 
tremities ” ” 

The cell of origin of fibroblasts is far from settled 
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Table 1 Diffi rcntial Diagnosis of Sarcomas an i Caret lonias 
EncephaloiJ Scirrhus 


1 The tumor is soft and elastic 
not uniformly but more so at 
some points than at others 

2 It groivs rapidly' and soon ac 
quires a large bulk perhaps 
ultimately attaining the\ol 
ume of an adult s head 

3 Thepain issli^ht and 
erratic until ulceration be 
gins sshen It becomes more 
sev ereand fixed 

4 There IS always a marked en 
largement of the subcutane 
ous veins 

5 The ulcer IS foul and fun 
gous with thin undermmd 
ed and livid edges and is 
subieci to frequent and copi 
ous hemorrhage 

6 There is generally early 
lymphatic involvement 

7 Occun at all penods of life 

8 Is most frequent in the eye 
testicle mamma lymphatic 
ganglions bones skin and 
cellular tissue 

9 The disease usually termi 
nates fatally in from nine to 
twelvemonths 


1 Ultimately hard and inelastic 
feeling like a marble beneath 
the skin 

2 Growthisslow andbulk 
comparatively small thelu 
morrarely even in the worst 
cases exccedmgthevolumeof 
a double fist 

3 The pain begins early isdis 
linctly localized and is of a 
sharp darting burning or 
lananating character 

4 In scirrhus the<e vessels retain 
theirnaturalsize orareonly 
slightly enlarged 

5 The ulcer isincrusfedvMth 
spoiled lymph and has steep 
abruptedges looking as if it 
has been scooped out of the 
part bleeding Iittleand 
seldom 

6 Usually not until late oriust 
before ulceration is about to 
occur 

7 Seldom before the a^e of 
forty five 

8 Neveroceursintheeyeand 
testicle and rarely in the 
bones skin and lymsphatic 
ganglions 

9 Seldomsoonerlhaneighteen 
months or two years 
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Table II See Prci aUmee of Sarcomas 


Male 

Female 

Malignant fibrous hisliocy loma L> mphangiosarcoma 

Bbrosarcotna 

Malignant schwanni ma 

Tendosynov ul sa rcoma 

htalignanl glandular cell tumor 

Li(HKarroRia 

Alveolar soft part sarcoma 

Rhabdomyosarcoma 

Kaposi s sarcoma 
Osteogenic sarcoma 
Chondrosarcoma 


Modified from Hd)du Pathology cf Sell Tvsue Tumors PhiUdelrhia Lea 
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union of radicals and the polymerization of mole 
cules The association of collagen fibers into bundles 
IS related to the biosynthetic activity of the fibro 
blasts which determines their architectural and 
mechanical properties For example tendons and 
collagenous fibrous tumors such as fibrosarcotms 
contain type I collagen fibers which stain blue with 
tnehrome stain and appear as both intracellular and 
extracellular granular material The thin type III col 
lagen fibers which are positive with reticulin stain 
are found in vessels muscles and parenchymal lis 
sues The polymeric type II collagen is found in carti 
lage * 

The pathway of collagen production is complex 
and IS believed to be earned out m fibroblasts simul 
taneousiy with the synthesis of polysacchandes The 
quantity of collagen polysacchandes and glycosami 
noglycans \ anes from tumor to tumor and from ana 
lomic Site to anatomic site Heavily collagenous sar 
comas are relatively low-grade neoplasms histologi 


but most investigators believe that fibroblasts denve 
from primitive plunpotential mesenchy mal cells * ’ 
Such cells in the course of differentiation become 
speaalized and may assume the cytologic character¬ 
istics of chondroblasts osteoblasts myoblasts Iipo 
blasts angioblasts and other primitive forms (Figure 
2) Despite Carrel s 1®26 warning that connective 
tissue cells like bacteria mustbedefinednotonlyby 
their morphology but also by their physiological 
properties mesenchymal cells and mesenchymal 
tumors have rarely been studied from any point of 
view other than pure morphology 

Fibroblasts are charactenzed by the production of 
reticulin and collagen The transition from reticulin 
to collagen is gradual and continuous Collagen is a 
poly'peptide and vanes according to the number and 
kind of the constituent ammo acids the manner of 
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Desmoid tumor composed of uniform eolUgenous fibroblasts 
(hemato ylin and eosin X 140) 


cally e g desmoid tumors (Figure 3) bui iVicy may 
be dangerous because of their anatomic location near 
vital structures 

Noncodagenous soft tissue and bone neoplasms 
soolled fibrous histiocytomas are known for their 
extreme variation in gross appearance microscopic 
pattern and clinical behavior Perhaps one of the 
most striking peculiarities of fibrous histiocytomas is 
the large number of binucleated Reed Stemberg-cell 
like and multinucleated epulis or Teuton giant cells 
There is substantial evidence from autoradiographic 
cytogenetic cell kinetic and ultrastructural studies 
that multinucleated cells are the result of fusion of 
mononuclear cells and are not produced by amitotic 
division Amitotic division would require the pres 
ence of pairs of centnoles close to each of the nuclei 
within multinucleated cells at all limes 

Mitotic activity m fused cells is unlikely because 
the centnoles are piled up in a giant centrosphere m 
the nucleus-free area of the cytoplasm Histiocytic 
giant cell formation is an impoilant and efficient d»s 
posa! system for unwanted cells ones that may be 
potentiallydangerous or harmful to the host 
It is known to morphologists (hat mesenchymal 
tumors that contain large numbers of epulis Lang 
hanss and/or Teuton giant cells have a benign 
course but that when such cells are absent or few in 
number the prognosis of fibrous histiocytic tumors 
should be regarded as guarded (Figure 4) 
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(A) Benign pkomoqihic fibrous h stiocyloma (so<alled xantho 
oia) composed of mononucleated stromal cells and multinucleated 
Toulongunlcellsthemalotylinandeosin X 350) (B)Malignant 
fibroblasticfbroushistiocytoma (so-calleddermatof brosarcoma 
pFotuberans) composed of uniform noncollagenous fibroblasts 
Theslonform pattern is a characteristic feature of fibrous hislio 
cytomasfhemaloxyl n and eos n X 140) 


The soolled histiocytes in histiocytic fibrous tu 
mors are functionally active mesenchymal cells and 
may denve as undifferentiated forms from pnmitive 
celk e g fibroblasts pericytes and Schwann cells 
Mucopolysaccharides constitute an important part 
of the ground substance m sarcomas Most of the 
biochemically identified mucopolysaccharides are m 
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eluded m the term hclcro^lucan which indudes the 
glucosammogiycans h>aluronjc acid chondroitin 
sulfate and hepann 

Hjafuronidase sensitne mucopoljsaccharides 
ha\e been demonstrated in myxoid soft tissue tu 
mor? bat myxoid chondrosarcomas h3\e been 
known to contain mostly hyaluronidase resistant 
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mucosubsfances ^ Periodic aad Scbiff (PAS) stain 
has been found useful to separate diasMse-scnsttut 
gl>cogen which isprestnt in soft twsue tumors from 
diastase'sfable material common!) seen m certain 
bone tumors and epithelial neoplasms ^ 

Most sarcomas contain S antigen demonstrable 
by indirect immunofluorcscence with human sera 
Considerable effort is presently being made by a 
number of investigators to detect specific sarcoma 
associated antigens '* Stlht and Hirshaul have re 
ported not only the presence of specific antigens but 
aUo the elevation of the level of arculatmg anti 
bodies to S antigens in patients after surgical re 
movalofsofl tissue sarcomas 

The normal development of muscle progresses 
from small round cells (m> oblasts) through a spindle 
cell form (m>oc>ies) to multmuclealcd muscle fiber 
Longitudinal and transverse stnafions appear at the 
most advanced stage of differentiation The nuclei of 
benign as w ell as neoplastic muscle cells are located 
m the periphery of the muscle fiber adiacent to the 
sarcolemma Multinucleaied muscle fibers are 
formed b> the fusion of adjacent cells Fusion is mifi 
aled b> recognition of homotvpic cells and is raedi 
aled b> specific molecular markers on the cell sur 
face The characteristic dark and light banding of 
each m)ofibrj) which gives the t>picaJ stnaled pat 
tern of the muscle fiber is due to the highl> ordered 
and repetitious arrangement of m>ohlamenls and is 
rarely seen m myosarcomas (Figure 5) 

Although electron microscopic obscnation offers 
little aid in predicting whether a musc/e tumor is be 
nign or malignant it helps to establish the myogenic 
origin of many neoplasms that cannot be classified 
by any other technique 

It has been shown* that various sarcomas share a 
common antigen and that they are unable to react 
with specific antibodies vvhen tissue sections are 
examined in an immunofluorescence system It isap 
parent that neoplastic ceils of origin other than mus 
clctnay show reactivity with muscle antibody Since 
actmhke contractile microfilaments may appear m 
fibroblasts and other mcsenchymial cells when the 
cells are stimulated by cell to-ccU contact It is of 
mierest that a heavy buildup of mtracytoplasmic 
myofilaments is seen in mesenchymal cells following 
the administration of v incnstme and some other che 
motherapeutic agents * 

U has been estimated that about of all sarco 
mas of soft tissues are rhabdamvosarcomas * ’ The 
relative ranty of rhabdomyosarcomas vs partly ex¬ 
plained by the fact that stnated muscle cells are dif 
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ferentiated out-of-cycle cells and do not undergo mi 
loses m postnatal life It is astonishing considering 
the weight and extent of skeletal muscle in the body 
that it has fewer tumors than any other tissues Ap 
parently most of the rhabdomyosarcomas arise from 
undifferentiated mesoderm rather than from myo 
tome-derived skeletal muscle 

Embryonal rhabdomyosarcoma is the most com 
mon soft tissue sarcoma in children and an estimated 
one third of embryonal rhabdomyosarcomas are pri 
mary neoplasms of the head and neck region ♦ * • It is 
indeed a paradox that rhabdomyosarcoma is pron* 
to occur in children where striated muscle is not usU 
ally found e g urinary bladder vagina and pro? 
tate The origin of striated muscle tumors in organs 
in which no striated muscle is normally found has not 
been explained to everybody s satisfaction (FigufC 
SA) 

On the other hand pleomorphic rhabodmyosarcO 
ma IS predominantly a disease of adults and predomi 
nantly affects males during the fifth decade U is usP 
ally a painless neoplasm of an extremity and is coO 
sidered one of the most malignant forms of sarcomii 
Micro copically pleomorphic rhabdomyosarcomas 
are composed of pleomorphic rhabdomyoblasts 
which slam acidophilic with hematoxylin and eosin 
and red with PAS and irichrome stains (Figure SB) 

Although adipose tissue constitutes m normitf 
conditions about \5°'o to 25*7 of the human body 
(and in obese individuals fat may contribute more 
than 50% of the body weight) it received little atteP 
lion prior to the 1960s when a number of publics 
tvons appeared on the physiology and biochemistry 
of adipose tissue The adipose tissue is a specialized 
tissue an organ on its own and is compost of four 
distinct cells glycogen containing fibroblasllike 
prolipoblasis round granular cytoplasmic Itpo 
blasts multivacuolated prcadipociftcs and mature 
fat cells (adiporyfis) with globoid fat vacuoles** 
The differentiation of fat cells can best be appreciated 
by electron microscopic examination of fat cells at 
various stages of maturation from immature to ma 
lure forms * 

The cell of origin of the fat cell is unknown Ewing 
in a lecture m 1935 said that slealoblasts and bpo 
blasts are derived from the adventitial la>ers of the 
blood vessels Capillary vessels are indeed close lo 
the surface membrane of fat cells and a branching 
capillary network resembling chicken wire can be 
clearly seen in the maionly of lipovarcomas (Figure 

Lipomas benign adipose tissue tumors and hpo 
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sarcomas malignant tumors of adipose tissue are 
the bulkiest and the most common soft tissue neo 
plasms (Figure 7) 

TTie first reference to adipose tissue tumors is m the 
Papyrus Ebers which was written in 1552 B C The 
largest adipose tissue tumor was reported and illus 
trated in the Cleveland Medical Gazette in 1859 Ac 



Myxoid )ipo»arcoma composed o( finely vacuoUietlpread po 
cyies Hole the branching capillary network (hemaioxylin and 
eosin X 140) 



Thshoge mult.lobuUr iiposarcoma was sxa«d (lom ihertlr n- 
pentonrum 
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eluded in the term hetcro^lvcan which includes the 
glucosammofc{>cans h>aluronic acid chondroilin 
sulfate and hepann 

Hyaluronidase sensitive mucopolysaccharides 
have been demonstrated m myxoid soft tissue tu 
mors but myxoid chondrosarcomas have been 
known to contain mostly hyaluronidase resistant 
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mucosubsfances » Periodic aad Schiff (PAS) stain 
has been found useful to separate diasfase-sensituc 
Sbeogen which is present in soft tissue tumors from 
diastase-stable material commonlj seen in certain 
bone tumors and epithelial neoplasms * ’ « 

Most sarcomas contain S antigen demonstrable 
by indirect immunofluorcscena with human sera 
Considerable effort is presently being made bj a 
number of investigators to detect specific sarcoma- 
assooated antigens “ Sethi and Hirshaul have re 
ported not only the presence of specific antigens but 
also the elevation of the level of circulating anti 
bodies to S antigens in patients after surgical re 
movalofsoft tissue sarcomas 

TTie normal development of muscle progresses 
from small round cells (my oblasts) through a spindle 
cell form (myocytes) to multinucleated muscle fiber 
Longitudinal and transverse stnafions appear at the 
most advanced stage of differentiation The nuclei of 
benign as well as neoplastic muscle cells are located 
in the periphery of the muscle fiber ad;acenl to the 
sarcolemma Multinucleated muscle fibers arc 
formed by the fusion of ad;acent cells Fusion is miti 
ated by recognition of homotypic cells and is medi 
ated by speafic molecular markers on the cell sur 
face The characteristic dark and light banding of 
each myofibnl which gives the typical striated pat 
lem of the muscle fiber is due to the highly ordered 
and repetitious arrangement of myofilaments and is 
rarely seen in myosarcomas (Figure 5) 

Although electron microscopic observation offers 
little aid in predicting whether a muscle tumor is be 
nign or malignant it helps to establish the myogenic 
origin of many neoplasms that cannot be classified 
by any other technique 

It has been shoivn* ” that various sarcomas share a 
common antigen and that they art unable to react 
with Speafic antibodies when tissue section<i are 
examined in an immunofluorescence system It is ap 
parent that neoplastic cells of ongm other than mus 
cle tnav show reacliv ity w ith muscle antibody since 
actmitke contractile microfilaments may appear in 
fibroblasts and other mesenchymal cells when the 
cells are stimulated by cell to-ccll contact It is of 
interest that a heav'j buildup of mlracytoplasmic 
myofilaments is seen m mesenchymal cells following 
iheMiiTtfnisirjtion of vincnstmc and some other che 
mothcrapeutic agents * 

U has been estimated that about 10*7 of all sarco 
mas of soft tissues are r/iobdomvosnrcomns The 
relative ranty of rhabdomyosarcomas is partly ex 
plained by the fact that striated muscle cells arc dif- 
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ferentiated out-of-cycle cells and do not undergo mi 
loses m postnatal life It is astonishing considenng 
the weight and extent of skeletal muscle in the body 
that It has fewer tumors than any other tissues Ap 
parenlly most of the rhabdomyosarcomas aose from 
undifferentiated mesoderm rather than from myo 
lome-denved skeletal muscle 

Embryonal rhabdomyosarcoma is the most com 
mon soft tissue sarcoma m children and an estimated 
one third of embryonal rhabdomyosarcomas arepn 
many neoplasms of the head and neck region * ^ • It is 
indeed a paradox that rhabdomyosarcoma is prone 
to occur in children where striated muscle is not usu 
ally found e g urinary bladder vagina and pros 
tate The origin of striated muscle tumors in organs 
in which no striated muscle is normally found ha not 
been explained to everybody s satisfaction (Figure 
5A) 

On the other hand pleomorphic rhabodmyosarco 
ma IS predominantly a disease of adults and predomi 
nantly affects males during the fifth decade it is usu 
ally a painless neoplasm of an extremity and is con 
sidered one of the most malignant forms of sarcoma 
Microscopically pleomorphic rhabdomyosarcomas 
are composed of pleomorphic rhabdomyoblasts 
which stain acidophilic with hematoxylin and eosin 
and red with PAS and trichrome stains (Figure 5B) 

Although adipose tissue constitutes in normal 
conditions about 15% to 25% of the human body 
(and m obese individuals fat may contribute more 
than 50% of the body weight) it received little alien 
lion prior to the 1960s when a number of pubhca 
lions appeared on the physiology and biochemistry 
of adipose tissue The adipose tissue is a speaalized 
tissue an organ on its own and is composed of four 
distinct cells glycog€n<ontaining fibroblastlike 
prolipoh/asfs round granular cytoplasmic hpo 
blasts multivacuolated preadipocytes and mature 
fat cells (flriipocytcs) with globoid fat vacuoles** 
The differentiation of fat cells can best be appreciated 
by electron microscopic examination of fat cells at 
various stages of maturation from immature to ma 
ture forms * 

The cell of origin of the fat cell is unknown Ewing 
m a lecture in 1935 said that steatoblasts and hpo 
blasts are derived from the adventitial layers o/lhf 
blood vessels Capillary vessels arc indeed close to 
the surface membrane of fat cells and a branchu^ 
capillary network resembling chicken wire can be 
clearly seen in the maionty of Iiposarcomas (Figure 
6 ) 

Lpomas benign adipose tissue tumors and hpo 
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sarcomas malignant tumors of adipose tissue are 
the bulkiest and the most common soft tissue neo 
plasms (Figure 7) 

The first reference to adipose tissue tumors is in the 
Papyrus Ebers which was written in 1552 B C The 
largest adipose tissue tumor was reported and illus 
trated in the Cleveland Medical Gazette in 1859 Ac 



Myxoid tiposarcoma composed of finely vacuolated preadipo 
cyie* Nolo ihebrancfiing capillary network (hematoxylin and 
eosin X 1401 



Figure? 

‘nushu^mullif hularfjposarcoma was excised from the retro 

penioneum 
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cording lo historians * Delameter lra\elled on horse¬ 
back from Cleveland to the area of DaytQn Ohio 
where he operated on the patient and removed a 268 
pound tumor 

Histologically five different types of Iiposarcomas 
can be distinguished well diffcrculiateel mtfxoid 
hpoblastic fibroblastic and pleomorphic Fortunate¬ 
ly most of these tumors despite their bulky nature 
are relatively low-grade neoplasms it is perhaps 
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important to point out that the grade of malignancy 
of Iiposarcomas just like that of most other sorco 
mas ts assessed b> considenng the cy tomorphologv 
of the tumor cells ' 

Jn 3872 Moritz Kaposi a Hunganan physiaan 
working m Vienna gave the first account of an angi 
osarco/na which was later named after him ” (Ka 
posts original name was Montz Kohn but being 
very much in love he changed his name to a non 
Jewish one when his would be father m law Proles 
sor von Hebra the famous German dermatologist 
told him that his daughter could not marry a Jew ) 

sarcoma has a uorldntde dtsinhuitoo 
but It has a racial propensity for the male Jewish and 
Italian populations of Eastern Europe and Russia An 
additional interesting and puzzling feature of Kapo 
SIS sarcoma is its frequent assoaalion with malignant 
JymphoreticuJar neoplasms particularly with Hodg¬ 
kin s disease * The mortality from the second prima 
ry cancer is a greater threat to patients with Kaposi s 
sarcoma than is that from Kaposi s sarcoma 
Neurofibromatosis or von Recklinghausens dis 
case * ***’ IS a progressive hereditary disease and is 
directly related to the proliferation of Schwann cells 
It can affect any age sex race or color Cutaneous 
neurofibromas are most apparent on the trunk and 
head and neck areas and are frequently associated 
with frecklehke discolorations or cafe au lait spots 
(Figure 8) Most of these tumors remain unchanged 
for several years but some of the tumor nodules may 
burst into sudden growth reach enormous size and 
transform into a highly malignant tumor collage 
nous malignant schu-mmomo or so-called nmro/i 
brosarcoma It is of interest that noncollagcnous ma 
lignanl schwannomas are rarely found in association 
with von Recklinghausen s disease and in most in 
stances are self limited and low-grade neoplasms *** 
C/mico//y sarcomas especially bone sarcomas 
may present in a very insidious way and their detcc 
tion may require careful x ray examination *®**They 
may appear os a small nodule requiring surgical 
exploration by a skilled surgeon because they may be 
hidden in muscle compartments (Figun. 9A) others 
may be subcutaneous fungatmg (Figure 9B)and mul 
lifocal (Table III) 
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Bm gn cyslosarcoma phyllodes of the left breast 


Without microscopic examination the gross ap 
pearance of connective tissue neoplasms can be mis 
leading because some of the bulky tumors are true 
sarcomas many others however e g cystosarcoma 
phyllodes (Fipure 10) and neurofibroma are benign 
neoplasmsde pile their large size 

The microscopic appearance of sarcomas is in di 
rect contrast to their ugly gross features Consider 
e g the beautiful stonform pattern of fibroblastic 
fibrous histiocytoma (Figure 4B) the parallel ar 
rangement of peripheral nerve tumors of a neurofi 
brosarcoma (Figure llA) or the monotonous lacy 
growth of alveolar rhabdomyosarcoma and myxoid 
chondroidneoplasms (Figure IIB) 

The cytologic appearance of individual tumor cells 
can also be misleading «’•*'’ Neoplastic cells of 
Ewings sarcoma may resemble those of oat cell 
caranoma (Figure 12A) Exfoliated cells of tendosyn 
ovial sarcoma may have features of glandular cells 
(Figure 12B) 

Exfoliated cells of osteogenic sarcoma in sputum 
can be so squamoid that even the most experienced 
cytologists can be fooled by their appearance ’Fea 
tures that are trademarks of sarcoma cells are their 
bizarre shape and size Consider for example clus 
lers of tumor cells of pleomorphic fibrous histiocy 
toma (Figure 13A) or the agar-shaped exfoliated cells 
of leiomyosarcoma (Figure 13B) with their bluish 
ill-defined cytoplasm No cells are bigger or more 
colorful than the giant epulis cells (Figure 13C) and 
the bizarre cells of pleomorphic rhabdomyosarcoma 
(Figure 13D} 

In 1903 VVoglom said "Every one whose experi 
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Figure 11 

(A) Vs ell-dilferenluted neurofibroMrcomJ show ing pjrjtlel rows 
ofneopbsticcells (hemjtox>linandrcsin X 140) (B)Chordoid 
sjiTo/nj composed of vndonnsteihlecefhjTTjngedtnhcy clus 
tersfhematoxjlinandeosin X 140) 
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(A) Cluslers of sidjII p) Lnotic cells of Ew ing s sjrcoma in aspirj 
tionsmearfhematoxylinandeosin X 450) (BlOusierofepitheli 
Old fuffior cells of rneiaslUic lend<>s>7»o» mJ sarcowj in spvlvm 
(Papanicobou slam x 5'X)) 


ence has been Iimiled to the in\estigat«on of human 
matenal must ha\e felt dissatisfaction at one time or 
another \silh the inconclusiveness of his observa 
tions ^’And he added with foresight the\aIueof 
ivorkmg with a tumor \vhich can be propagated in 
animals through many generations is apparent ue 
can alter at will the conditions under i\hich it is 
growing and we can submit it to examination at any 
period of its grov\ th 

In 1011 Payton Rous in the remarkable expen 
ment for which he received a Nobel prize in loo6 


pro\ed that a tumor a sarcoma could be transferred 
in chickens bj the inoculation of cell free infiltrate ** 
It IS of interest also that the first human tumor grown 
m tissue culture by Losee and Ebeling in 1014 *’ was 
also a sarcoma an osteogenic one 

IVe reported se%cra! years ago that mobilization of 
tumor cells groisn m i tiro alters the cell morphology 
and for example that spindle cells become round 
and assume cy tologic features of exfoliated cells * 

It belongs to the paradox of sarcomas that human 
sarcomas grafted into athy mic nude mice at different 



(A)Ncoptj«l c nits of malignanl pleomorphic (ibrnus hisliocyip 
ms maspirjlionsmear (hemaloxyl n andeosn X 450) (D)Im 
print smear prepared irom leiomyosarcoma o( the uterus showing 
un form ciRar-shaped mal gnant I omyoblasts Note the il) 
d I ned and scanty cytupla m iPapan colaou slain X S'D) (C) 
Epulis lypemultinuclealed g ant cell showing pseudopodliVeeylo 
plasm eexten ion in asp ralionsmearot giant cell tumor of bone 
(hematosylinandeosin x 450) (D) Strap cells of pleomorphic 
rhabd my warcoma with long cytoplasmic processes map rat on 
smear (hrmato ylinandeosn X 450) 

sites produce tumors that show a spectrum of tnor 
phologtc variations * 

As more and more cancer patients receive irradia 
tion therapy and survive the danger of rmhalton 
induced surcortia becomes increasingly possible * “ 
Tumors that may develop following therapeutic irra 


dtalion or incidential radiation include various epi 
thelial and lymphoreticular neoplasms It is less wrell 
known that radiation often affects soft tissues and 
bones (Table IV) The paradox of irradiation sarco 
mas IS the long period of precancerous changes in the 
tissues which may last for years or decades yet once 
the sarcoma appears there is a fast downhill course 
and mo^ of the patients die in less than two years 
after the diagnosis of sarcoma is made 

In the treatment of sarcomas amputation was a 
leading therapeutic measure for centuries Scapulo 
humeral amputation and disarticulation was 
introduced by acadent m Holland in the 17lh cen 
lury* the arm of a man was pulled by the wheel of a 
windmill this gave surgeons the idea of disarticula 
lion * 
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(Al lVell-dif(ercnUated neurofibrosarcoma showing parallel rows 
of neoplastic cells IhemaloxyJin and eosin X 140) (S>Cbordoid 
sarcoma composed of undorm stellate cells arranged in lacy clus 
fers (hemato’cylin and eosin X 140) 

encc has been limited to the investigation of human 
material must have felt dissatisfaction at one time or 
another with the mconclusiveness of his observa 
lions ** And he added with foresight the value of 
ivorhing with a tumor which can be propagated in 
animals through many generations is apparent we 
can alter at will the conditions under which it is 
growing and we can submit it to examination at any 
period of its growth 

In 1011 Payton Rous in the remarkable experi 
ment for which he received a Nobel pnze in 3966 



figure 12 

(A) Clusters of small pykootic cells of Ewings sarcoma m aspira 
lionsmeaf ftiemalotylin andtosin X 450) IDlCluslrr ofrpilhrli 
Old tumor cells of metastaticlendosynovul urcoma in sputum 
trapanicolaou slain X 5’T» 

proved that a tumor a sarcoma could be transferred 
in chickens by the inoculation of cell free infiltrate 
It IS of interest also that the first human tumor grown 
m tissue culture by Losee and Ebelmg in 1914 was 
also a sarcoma an osteogenic one 

We reported several years ago that mobilization of 
tumor cells grown m rifro alters the cell morphology 
and for example that spindle cells become round 
and assume c> tologic features of exfoliated cells * 

It belongs to the paradox of sarcomas that human 
sarcomas grafted into alhymic nude mice al different 



Vol ne24 
Nutnber 5 

September Octal er 1980 



B 


rijcurt 13 

(A)Nropbsl c cells of msl gnanlpleomorph c f broush 5t ocylo 
ma n asp rai on smear (hcmaloxy] n and eos n X 450) (D>Iin 
pr nl smear prepared from le omyosarcoma of the uterus show ng 
un forme gar-shaped mal gnant le omyoblasts Note the H 
d I nrd and scanty cytoplasm (Papan cola usian X 570) fO 
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smear (hematoxyl n and eos n X 4S0) 


sties produce tumors that show a spectrum of mor 
pholojtic variations * 

As more and more cancer patients receive irradia 
tion therapy and sur\ive the danger of radiation 
inductd sarcoma becomes increasingly possible «'» 
Tumors that may develop following therapeutic ma 
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diation or incidential radiation include various epi 
thelial and lymphoreticular neoplasms It is less well 
known that radiation often affects soft tissues and 
bones (Table IV) The paradox of irradiation sarco 
mas IS the long period of precancerous changes in the 
tissues which may last for years or decades yet once 
the sarcoma appears there is a fast doivnhill course 
and most of the patients die m less than two years 
after the diagnosis of sarcoma is made 
In the treatment of sarcomas amputation ivas a 
leading therapeutic measure for centunes ScapuJo 
humeral amputation and disarticulation ivas 
introduced by accident ui Holland in the 37lh cen 
lury* the arm of a man nas pulled by the wheel of a 
windmill this gave surgeons the idea of disarticula 
tion * 
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Rbrosarcofna of Jhe shouIJtfr resected in such a wj) that the 
rm i>assaved <B) Left lower ettremity saved by replacing the 
■mur with a metal prosthesis following resection of sarcoma 


The most heroic attempts to cure sarcomas with 
nutilating surger> including hemicorporectomy 
vere practiced until the 1060s The present treatment 
)f sarcomas is limited limb-saving surger> (Figure 
AA) combined with irradiation and chemofherap> 
.imb-saving operation with replacement of vital 
tructures such as \essels and bones with plastic 
ind metal proslheses (Figure MB) makes amputation 
innecessarj and ensures satisfactory function 
foda) amputation is used only when \Jtal slruc 
ures such as maior vessels and nerves are complete 
y compromised by the sarcoma * “ '* " 

The outlook for patients with sarcoma has 
hanged drastically for the belter during the last ten 
’cars The mortality rate significantly decreased dur- 
ig the last decade and it can be claimed that more 
Togrcss has been made during the last ten years in 



TjWelV ftHiiiafion Jn iuct )Soft Tissue a iJB m Sam mas 




hTrdian riapsod timr (> cars 

) No of 


No of 

bclwfrn irradiaiionand 

patimtswho 


patients 

appoarancr of urcoma 

dint of disease 

Soft tisfun 

55 

15 

32 

Bones 

29 

11 

22 


renoo*! t»nenw 


TaWe\ Comt anson of Fi c-Trar Case Fatalitif of Certain 
Sire ina 

Avcfagf mortality (r* ) 


in in 19*8 


OstcogwcMrcnnu CO 55 

Lrulemus 90 40 

EwingsurcoRu 85 ^ 

Malignant huiphoru* *5 40 

Eribr>MuIrhabdom)c>urcoma 75 30 

WJrWilutnot "5 .0 


Voltitiii 24 
Nut’ll er 5 

Sii’lewher Oclolcrl9'^0 


The Paradox of Sarcomas 


ihe trealmenl of sarcoma than any other neoplasm 

fTaWeV)'’"'* 

Undoubtedly the multidisciplinary management 
of sarcomas by surgeons radiation therapists and 
medical oncologists is a major factor in the changing 
prognosis of sarcomas but let us not forget the thou 
sands of workers including cell biologists cytolo 
gists and pathologists without whom the better un 
derstanding of these neoplasms and the advance m 
therapy could not have been made 
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Cytology of Common 
Primary Midline Brain 
Tumors 

Paul Zaharopoulos M D M I A C 
Jick Yee Wong M S C T (ASCP), 

M T (ASCP) 


Common primary muiUne bram tumors can be actc 
rfiagnoscrf by cytologic methods if Ihcir re 
suits ore mterpri ted m the light of the clinical setting 
tlje neuToradiologic findings The type of cyto 
logic material appropriate for diagnosis uitl vary 
with the type of lesion Cerebrospinal fluid (CSF) 
cytology IS considered useful for the Wioq>josis of mo 
Ugnant teratomatous lesions which frequently 
include an abundant germinomatous (scmmomatoiis) 
clement since these tumors readily exfoliate into flic 
CSF In other cowmoji Itsions (cronjoplmryngiomoi. 
and pituitary adenomas) rfsrcuf aspirofioii methods 
arc HioiigJil to be more ppplicobk 
Aspiration cytology uas unable to provide a defin 
itivt diagnosis w two midlinc cystic lesions both ap 
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parently benign and it is suggested that the rmthod 
may have certain drauhacks m difftrcntiating such 
Iisions 

Nerve tissiu neoplasms which not mfrcqucntlv 
ansc in the midlinc structures utre not includtd m 
this senes 

Primary neoplastic lesions occurring m the midline 
region of the brain along the pineal pjtujtar> axjs m 
elude gliomas pineal tumors usually of the germ 
Cell teratomatous tyTie with a higher incidence of 
those with a germinomatous (scminomaious) 
element craniopharvngiomas and their cystic \ari 
ants pituitary adenomas commonly of the chromo 
phone vanet> ependjmomas and cysts either der 
mold ependymal or arachnoidal *“ ** These lesions 
With some exceptions (pituitar> adenomas) tend to 
affect the young and in many there is a male prepon 
derance (midline teratomas crantophar> ngiomas) 

These lesions present with common s>mploms be¬ 
cause they obstruct the ventricular system produc 
mg obstniclive hj drocephaJus and compressing iital 
midline structures such as the quadrigeminal plate 
third ycnlricle hypothalamus infundibulum pilui 
tary gland and optic chiasm Their initial identifica 
tion IS based on age prevalence clinical presentation 
and the results of improved neurorodiologic studies 
which provide information on their location pattern 
of growth t>pe of expansion and consislenc} (solid 
\s cystic prescnct. of calcifications etc ) The ab 
sence of a primary mafignanc:> elsewhere in the body 
becomes at limes useful information for their charac 
lenzation Their final diagnosis however rests on 
histologic proof by appropnate biopsy The purpose 
of this report is to report the role of exfoliative cytol 
ogy of CSF and needle aspiration cytology m the 
diagnosis of such lesions 

Materials and Methods 

The present report is based on cj tologic expenence 
obtained during the past nine years with 11 cases 10 
of which Were adequate diagnosed These ten con 
sisled of pnmar> teratomatous and epithelial lesions 
including threegerminomas (oneadmixed with other 
teratomatous elements) five craniopharyngiomas 
(including a benign cystic variant) and two pituitary 
chromophobe adenomas 

The location and growth pattern of these lesions 
were delineated by ncuroradiologic studies which m 
many cases included compulemcd tomographic (CT) 
scan wnth contrast 
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Table I presenis Ihe clinical and laboralory diag¬ 
nostic data on these cases with reference to the Ivpe 
of clinical presentation the neuroradiologic findings 
other than obstructive h>drocephalus with the tenta 
tive diagnosis (when CT scan was used this is indi 
cated) the results of previous tissue biopsj if such 
existed the type of cytologic diagnostic method used 
and Its results and the final histologic diagnosis The 
last was defined b} the results of a review of previous 
histology a more recent surgical biopsy or postmor¬ 
tem examination In two cases of craniopharyngio 
ma the tumor was inaccessible to biops) and the 
final diagnosis rested on the cytologic findings 

In the three cases of germinoma CSF specimens 
obtained by lumbar puncture tvere used In the cram 
ophar>ngiomas and the pituitary adenomas the 
cjtologic material was obtained by direct needle as¬ 
piration of the lesions This sample was submitted to 
the cytology laboralory as a liquid speamen in aspi 
rations of cystic lesions or as a nnsate in normal sa 
line in aspirations of solid lesions The specimens 
were processed according to their consistency uliliz 
mg spreads cytocentrifuge preparations and mem 
brane filter preparations (5 C^m Nuclepore or MiIIi 
pore filters Nuclepore Corporation Pleasanton 
California and Milliporc Corporation Bedford 
Massachusetts respectively) 

After fixation in 05 ethyl alcohol these prepara 
tions were stained by the Papanicolaou method and 
studied by light microscopy In cases suspicious for 
craniopharyngioma fresh wet mounted preparations 
of cystic fluid were subjected to ordinary light mi 
croscopy for identification of cholesterol crystals 

Results 

In all three cases of germinoma the CSF cytology was 
positive for malignant cells Tlie overall cell mor 
phology was that of an undifferentiated large cell 
carcinoma which in many respects would have been 
indistinguishable from a metastatic malignancy of 
this tyyie since the cells bearing mostly an epithelium 
like morphology had an immature nucleus and a 
small to average amount of cytoplasm with no dif 
ferentiatingcharaclenslics 

Some tumor cells arranged singly or m small 
groups were rounded and exhibited an active nucleus 
w Uh a fine chromatin pattern and a prominent nude 
olus and finely textured cytoplasm that was moder 
ate in amount Such cells could have been denved 
from typical gcrminomatous (semmomatous) areas 
of the tumors (Figure 11 

The histology of these three tumors varied some 


what with the germinomatous component well de 
fined in certain areas of the biopsy specimens while 
in other areas if was not as well defined In the latter 
areas they presented features of an undifferentiated 
large cell epithelial malignancy while retaining many 
of the features of the germinomatous tissue mclud 
mg a focal ly mphocy tic infiltration ” It was not pos 
sible to use any ty^se of lymphocytic component of 
the CSF specimens to support a specific diagnosis of 
germinoma for such exfoliated tumor tissue compo 
nents were indistinguishable from reactive lympho 
cytic CSF elements • Interestingly case 3 had been 
diagnosed previously by tissue biopsy as a suprasel 
lar craniopharyngioma and when the symptoms of 
a midJine lesion recurred two years loVoning rjdio 
therapy neuroradiologic studies rev ealed an infiJtra 
live lesion expanding posteriorly with positive CSF 
cytology charactenstic of an atypical teratomatous 
(germinomatous) lesion Retrospective review of the 
previous biopsy disclosed that the suprasellar lesion 
consisted of an admixture of ill*defined germinoma 
with other malignant teratomatous tissues In this 
case It was difficult to determine by routine light mi 
croscopic study whether the malignant cells werede 
nved from the germinomatous or other teratomatous 
elements 

In the fiv c craniophary ngromas material obtained 
by aspiration of predominantly cystic lesions yielded 
squamous cells or anucleated squames with various 
degrees of keraliniiation occasional fragments of 
basaloid (ameloblastic type) epithelium abundant 
degenerative and histiocytic elements and cholesterol 
crystals the last were seen in two cases in wet 
mounted preparations (Figure 2) 

In case 5 in which the cytologic diagnosis of cram 
opharyngioma was made the histology of a totally 
extirpated intrasellar cyst with suprasellar extension 
was consistent with an epithelial cyst of persistent 
Ralhkes cleft origin lined partly by columnar and 
partly by squamous epithelium The cytologic find 
ings were thove of other craniopharyngiomas with 
anucleated keratinized squames and abundant degen 
eralive elements The aspiration cytology was unable 
to discnmmatc this benign cystic variant from ordi 
nary craniopharyngiomas * 

In the two cases of chromophobe adenoma aspira 
tion cy tology material was diagnostic In case 9 the 
presence of loose tissue fragments consisting of uni 
form lapenng cells with focal palisading was indica 
live of a chromophobe adenoma with sinusoidal pat 
tern and in case 10 papillary epithelium-type frag 
ments with uniform cells provided the basis for a 
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diagnosis of a chromophobe adenoma \Mth papillary 
component (Figure 3) 

Discussion 

Primary intracranial midlme tumors of the pineal 
pjtuitar> axis although producing similarities in 
clinical and radiologic presentation are a nonhomo 
geneous group of neoplasms and the t>pe of lesion 
determines to a great extent the diagnostic value of 
the cjlologic material that can be used for its detec 
tion 

CSF exfoliative cylolog> appears to be of value in 
the diagnosis of malignant teratomatous lesions (pin 
eal or at times exlrapincal) presenting vef> often 
with a gcrminomalouscomponent (arlhe> areinva 
sive and spreading tumors readil> exfoliating and 
seeding in the subarachnoid linings Yet their 
cytologic pattern in CSF is not well defined it is 
largel) that of an undifferentiated large cell epithelial 
mahgnancv The proper dugnosi^ is based to some 


extent on the clinical and radiologic presentation 
along with the absence of a pnmary maitgnancj else 
where m the body * ** It was not possible to utilize 
the I> mphocj tic component present for the diagnosis 
ofagerminoma 

CSF c>tolog> was not performed m any of the 
cases of craniopharjngioma or pituitaiy adenoma 
These tumors are as a rule noninfillrativc and 
spontaneous exfoliation is uncommon Hence CSF 
cytology IS usually of limited value in providing 
findings w ilh definitiv e diagnostic morphology * ’ ’ 

In addition in those reported cases of craniophar 
yngiomas with positive CSF cytology the changes 
described are not specific in cases of rup'ure of the 
capsule of lhe<e cystic tumors the elements escaping 
into the CSF arc mostly reactive and of limited diag 
nostic value Considcnng the above aspiration 
cytology remains the alternative method for a defini 
five cytologic diagnosis of this group of lesions 

Ye! even this method has its limitations when dis 
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tmggishmg craniopharyngiomas from Iheir cystic 
variants In such cases the exact clinical setting and 
results of improved neuroradiologic studies should 
be taken into consideration when interpreting the 
cytologic findings 

The 11th case m this series was that of a 24 year 
old white female with a cystic lesion of the quadn 
geminal plate producing posterior midline syndrome 
and obstructive hydrocephalus This by previous 
exploration was considered to be an arachnoidal 
cyst yet aspiration of the cyst contents at the time of 
reexploralion produced what appeared to be atypical 
ependymal and/or choroid plexus elements with a 
low mitotic rate (Figure 4) ” It was difficult to infer 
pret the pathologic significance of these elements yet 
the prevailing opinion was that they were benign 
and in keeping with the clinical impression that 
they denscd from a cystic lesion probably of an 
arachnoidal type which in some fashion had com 
mumcated with the ventricular system 

A definitive diagnosis m this case has not been es 
labfished but it serves to underscore the limitations 
of aspiration cytology in providing a conclusive diag 
nosis m cases of cystic midline brain lesions stressing 
also the need for a clinical and topographic corrila 
lion when interpreting the cy lologic findings 
This senes does not include examination by cyto 
logic methods of ner\ e tissue tumors of the midline 
structures Nesertheless the applicability of exfolia 
live CSF cytology for the diagnosis of gliomalous tu 
mors IS relatively limited and diagnostic aspiration 
methods appear to be more suitable 
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dtognosis of a chromophobe adenoma ssith papillary 
component (Figure 3) 

Discussion 

Pnmary intracranial midhne tumors of the pineal 
pituitary axis although producing similarities in 
clinical and radiologic presentation arc a nonhomo 
geneous group of neoplasms and the type of lesion 
determines to a great extent the diagnostic value of 
the cytologic matenal that can be used for its delec 
tion 

CSF exfolialiv e c> lologj appears to be of s aluc in 
the diagnosis of malignant teratomatous lesions (pm 
cal or at times extrapmcal) presenting scry often 
sMth a germinomatous component for they are in\a 
stve and spreading tumors readily exfoliating and 
seeding in the subarachnoid linings ' ^ Yet iheir 
cytologic pattern in CSF is not i\ell defined it is 
largelj that of an undifferentiated large cell epithelial 
mjltgnancy The proper diagnosis is based to some 


extent on Ihe clinical and radiologic presentation 
along'\ith the absence of apnmar> mahgnanc> else 
ivhere in the bod> *" It was not possible to utilize 
the Ij mphocj tic component present for the diagnosis 
ofagermmoma 

CSF c>toIogj was not performed m any of the 
cases of craniopharyngioma or pituitary adenoma 
These tumors are as a rule noninfiltratne and 
spontaneous exfoliation is uncommon Hence CSF 
cytology IS usually of limited \alue in providing 
findings w ifh dcfiniliv c diagnostic morphology ’ ’ * 

In addition in those reported cases of craniophar 
yngtomas with positive CSF cytologv the changes 
described are not specific in cases of rupture of the 
capsule of these cy'stic tumors the elements escaping 
into the CSF arc mostly reactive and of limited diag 
nostic value * “ Considenng the above aspiration 
cytology remains the alternative method fora defmi 
tive c) tologic diagnosis of this group of lesions 

Vet evtn this method has its limitations when dis 
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tinguishmg CTaniopharyngiomas from iheir cysHc 
vanapls In such cases the exact chnical selling aJ'd 
results of improved neuroradiologic studies should 
be taken mto consideration when interpreting the 
cytologic findings 

The 11th case in this series was that of a 24 year 
old white female with a cystic lesion of the quadn 
gemmal plaie producing posterior midline syndrome 
and obstructive hydrocephalus This by previous 
exploration was considered to be an arachnoidal 
cyst yet aspiration of the cyst contents at the time of 
reexpjoralion produced what appeared to be atypical 
ependymal and/or choroid plexus elements with a 
low mitotic rate (Figure 4) •* It v\as difficult to infer 
pret the pathologic significance of these elements yet 
the prevailing opinion was that they were benign 
and m keeping with the clinical impression that 
they derived from a cystic lesion probably of an 
arachnoidal type which in some fashion had com 
municated with thevenfncularsystem 

A definitive diagnosis in this case has not been es 
tabhshed but if serves to underscore the limitations 
of aspiration cytology in prov idmg a conclusiv e diag 
nosis m cases of cystic midline brain lesions stressing 
also the need for a clinical and topographic correla 
tion when interpreting the cytologic findings 
This senes does not include examination by cyto 
logic methods of nerve tissue tumors of the midline 
structures Nevertheless the applicability of exfolia 
live CSFcytology/or the diagnosis of gliomatous tu 
mors IS relatively limited and diagnostic aspiration 
methods appear to be more suitable 
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Evfl/uAfiOM WA5 made of ocular cytologic specimens 
from 59 patients with clinically suspicious lesions 47 
conjunctiial scrapes 10 vitreous fluid aspirates 1 
corneal scrape and 1 iris cyst aspirate Tissue correla 
tion lUfls Qtnjfflfale for 30 of tlie 59 cases A control 
group of 20 normal conjunctival scrapes was also 
evaluated 

Cytomorphologie criteria for normal ocular spect 
mens iiiflaininalory lesions pri.mahgnant lesions 
and malignant lesions are presented These lesions in 
eluded dysplasia (seven cases) carcinoma m situ 
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(four cases) squamous cell carcinoma (five cases) 
Meibomian gland carcinoma (three cases) basal cell 
carcinoma (two cases) metastatic adenocarcinoma 
(one case) melanoma (two cases) and retinoblastoma 
(one case) The remaining lesions were nonspecific 
inflammatory changes and normal vananfs The re 
suits of this study indicate that cytologic examination 
of ocular specimens can be a valuable adjunct in the 
loorlcu^ of suspected neoplastic eye lesions 

The application of exfoliative cytology in the diagno 
SIS of neoplastic or suspected neoplastic ocular le 
sions IS sliU evolving To date few authors have de 
senbed their experiences with ocular cytology ’ * * 
These studies have indicated that the diagnosis and 
clinical management of eye lesions are faalitated by 
cytologic evaluation of conjunctival scrapings or 
intraocular aspirations 

This retrospective study was undertaken to evalu 
ate the cytomorphologie criteria for normal ocular 
specimens and for benign and malignant lesions 

Materials and Methods 

Over a two year period ocular cellular samples from 
59 patients wuh clinical ocular abnormalities treated 
at the Sascom Palmer Eye Institute Miami Flonda 
were available for evaluation These included ll 
cases of intraocular aspirations 47 cases of conjunc 
lival scrapings and 1 corneal scraping An additional 
20 conjunctival scrapings were obtained from normal 
volunteers as controls All of the patients were being 
evaluated for lesions in which the differential diag 
nosis included neoplastic disease Tissue biopsies 
were available for evaluation in 25 of 26 malignant 
lesions or their precursors 2 of 5 benign neoplasms 
and 5 of 25 nonneopl aslic. \esyoT\s 

CoHjurtcliixi/ Specimens 

Following adequate topical anesthesia with 0 
proparacaine HCl the lesion Wds scraped with a 
cooled heat-stenhzed platinum spatula The ma 
lenal obtained was smeared on a glass slide and 
quickly placed in 95% alcohol for fixation 

Oadar Fluids 

Ocular fluid speomens were obtained by the follow 
ing procedure After general anesthesia an inasion 
was made m the sclera and a small amount of vitre 
ous fluid was allowed to herniate through the inci 
Sion This fluid was then snipped off smeared on 
glass slides and immediately placed in 9a % alcohol 

Anterior chamber fluid was obtained after ade- 
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quale retrobulbar anesthesia >vith Iidocame HCI 
Using a 25-gauge need/e and a 1-cc syringe a drop or 
two of material was obtained plac^ on a slide and 
fixed 

Subretinal fluid ;vas obtained after adequate anes¬ 
thesia of the sclera and uvea A small incision was 
made in the sclera and the uvea was punctured Sub- 
retinal fluid was then collected smeared and fixed 
immediately 

All specimens were stained with the Papanicolaou 
staining method Each cell sample was studied as to 
the presence of various normal and abnormal cells 
The number of cells their distribution cellular size 
and shape cytoplasmic and nuclear charactenstjcs 
and the host response as reflected in the background 
of the smear as well as other findings were evatu 
ated Whenever possible the cellular findings were 
correlated with tissue changes 

Results 

Ocular Flutti Spectmens 

As shown m Table I ocular fluid specimens from 11 
patients including one anterior chamber aspirate 
one iris cyst aspirate and nine vitreous fluid aspi 
rates were studied 

The anterior chamber aspirate cell sample con 
tamed over 500 malignant cells denved from kera¬ 
tinizing squamous cell carcinoma The malignant 
squamous cells were approximately one third to one 
half the size of normal mature squamous cells and 
showed marked pleomorphism The nuclei were at 
least twice the size of the nuclei of mature squamous 
cells and were markedly hypcrchromatic Nucleoli 
were inconspicuous 

The ins c>sl aspirate contained inflammatory cells 
w^th extracellular finely granular brown pigment 
consistent with melanin Tissue sections showed a 
t>'pical epithelial ms c>st lined by benign stratified 
squamous epithelial cells 

Vitreous fluid aspirates from nine patients included 
a case in which the cellular sample showed a small 
cell malignant tumor consistent with the diagnosis of 
retinoblastoma a case with abnormal cells of epithe 
Ital ongin denv ed from an adenocaranoma six cases 
with nonspeafic inflammatory cells and one case m 
which the cell study was wilhm normal limits All of 
these specimens contained pigment laden histiocy tes 
probably retinal melanin pigment representing nor 
mal constituents 

The vitreous aspirate cell sample from an 8 j car- 
old girl with a clinical diagnosis of retinoblastoma 
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contained malignant small cells approximately three 
lo five times the size of neutrophils occurring singly 
and in loose aggregates An acinar pattern was not 
identified The cells were round or oval vvilh mark¬ 
edly scanty cytoplasm and the hyperchromatic nu 
clei showed irregular distnbution of granular chro 
matin material Micronucleoh were inconspicuous 
(Figure]) 

The cell study from a patient with proven adeno 
carcinoma metaslalic to the retina from the colon 
(Figure 2A) contained only 11 abnormal columnar 
cells occurring in three groupings (Figure 2B) The 
cytoplasm was finely vacuolated and moderate m 
amount Nuclei were eccentrically located with ir 
regular distnbution of finely granular chromatin 
Nucleoli were observed in 3 of the 11 abnormal cells 

The remaining cellular samples from six patients 
contained mflammaloty cells with no cellular evi 
dence of malignancy or other atypical cells Subse¬ 
quent clinical follow up of four cases revealed an in 
flammatory ocular process ivith no evidence of neo 
plasia In one case the cell sample revealed numer 
ous polymorphonuclear leukocytes and few histio 
cyles A diagnosis of Listcna niouocytogcncs en 
dophthalmius was made when culture of vitreous 
fluid grew the speafic organisms This case has been 
previously reported ’ In the remaining case thevitre 
ous cell sample was obtained from a patient with a 
histologically confirmed reticulum cel! sarcoma of 
the brain Occasional mullmucleated giant cells were 
identified that may or may not have been related to 
prevlous therapy However no malignant cells were 
observed 

ConfUMctii al Scrapes 

Twenty conjunctival scrapes were obtained from ten 
volunteers with normal conjunctivas as controls 
These smears showed uniform low cuboidal cells oc 
cumng singly but predominantly in sheets with a 
nuclcar-cyloplasmicratioofl 3lol 4 (Figure 3) The 
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cylopUsm >Nas oanopbilic to lightly eosinophilic 
The nucJei were eccent«ca//j /ocafed i\ tfh umhcmli 
finely granular chromatin Occasionally goblet cells 
were present Specimens from black volunteers had 
cytoplasmic finely granular broisn pigment 
The cytologic findings of 47patients uith conjunc¬ 
tiva/ /esions are hsted in Tab/e U Tht cell sampfes 
from two cases of squamous cell carcinoma of the 
conjunctiva proven by tissue biopsy contained over 
600 malignant cells occurring singly and m aggrc 
gates consistent with a well-differentiated keratiniz 
ing squamous cell carcinoma (Figure 4} 

Six cases of conjunctival squamous cell carcinoma 
If? still proven by tissue biopsy were reviewed (Figure 
5A) "Hie criteria for the diagnosis of squamous cell 
carcinoma w situ in the skm were utilized for the 
conjunctiva Of the sue conjunctival scrapes five 
contained abnormal squamous cells and one v\as 
considered unsatisfactory due to lack of cellular ma 
tenal The findings m the five conjunctival scrapes 
were similar (Figure SB) The number of abnormal 
cells vaned from 50 to 300 The abnormal squamous 
cells were approximately one third to one half the 
size of normal mature squamous cells and were ar 
ranged predominantly in aggregates They appeared 
polygonal or ova! The cytoplasm was moderately 
abundant and stained cy anophilic and orangeophilia 
was less conspicuous The centrally placed round to 
oval hyT>erchromatic nuclei occupied approximately 
40^ to 60*0 of the cells with uniformly distributed 
granular chromatin Nucleoli were observed in less 
than 10 ^ of the abnormal cells Pyknosis was incon 
spicuous Hyperkeratosis vvas evident in four of the 
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five speamens TTie background of the smear was 
clean 

Conjunctival scrapes from eight cases of histologi 
cally confirmed squamous dysplasia were studied 
Histologically there was hyperplasia of the squamous 
epithelium with slight abnormal differentiation rem 
injsc^nt of a mild d> splasta of the utenne cerv ix iFig 
ure 6 A) The morphologic changes of dysplasia as 
defined were much less severe than those of 
squamous cell carcinoma in situ These differences 
were also reflected m the cellular samples One of the 
eight cell samples was considered unsatisfactory due 
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lo a lack of cellular malerul the renuiomg seven 
contained atypical squamous cells The number of 
at>'pical squamous cells \aned from 15 to 20 per 
specimen and they were large approaching the size 
of normal mature squamous cells (Figure 6B) The 
cy toplasm nas abundant and stained eosinophilic or 
orangeophilic The hy^perchromatic nudes were cen 
trally placed and enlarged to tivice the sue of ihe nu 
clcus of a normal mature squamous cell The chro 


lAaUn was uniformly finely granular Nucleoli were 
not observed Mild hyperkeratosis was evident in cell 
samples Tlierewasno tumordiathesis 

Conjunctival cell samples from three cases of histo 
logically confirmed Meibomian gland carcinoma 
were evaluated and the cytologic changes correlated 
with those seen in the tissue speamens (Figure 7A) 
The cellular features from these three cases were simi 
lar the more than SOO malignant cells per sample had 
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the features of a poorl> differentiated adenocar 
anoma The oval to low cuboidal malignant cells 
were two to three times the size of normal low cu 
boidal conjunctival cells and occurred singly and m 
irregular sheethke aggregates (Figure 7B) The cyto 
plasm was c>anophilic fine!) granular or vacuo 
laled The enlarged h>T>erchromalic round nuclei 
wereusuall> eccentricallj located wnthin the cells and 
occupied up to 60to 80*0 of the cell area The 
finel) granular chromatin was irregularly distnb 
uted and nucleoli were encountered frequently The 
background had a watery granular appearance with 
lysed red blood cells infiammatorv cells and cellular 
detritus constituting a tumor diathesis 

Conjunctival cell samples from tvvo cases of histo 
logically confirmed malignant melanoma revealed 
numerous isolated and loose syncytial aggregates of 
oval or polygonal malignant melanoma cells each 


measuring approximately one-quarter to one third 
the size of normal squamous cells Cytoplasm was 
moderately abundant granular and stained cyano 
philic Brown to black pigment of vary mg sizes m the 
cytoplasm was identified m many of these malignant 
cells (Figure 8) The large round nuclei occupying 
up to 50*c of the cells were located slightly eccen 
tncally There was irregular distribution of the gran 
ular chromatin material Single or multiple macronu 
cleoli often irregular in shape w ere conspicuous Bi 
nucleation of the malignant cells was also encoun 
tered frequently Extracellular browm pigment assoa 
ated with a tumor diathesis was also evndent 
Conjunctival scrapes from three adolescent pa 
tients with nev i rev caled an admixture of normal low 
cuboidal cells squamous melaplastic cells and nev'us 
cells The number of nevus cells in conjunctival 
scrapes was less than that obtained from malignant 
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ihe features of a poorly differentiated adenocar¬ 
cinoma The oval to low cuboidal malignant cells 
were two to three times the size of normal low cu- 
boidal conjunctival cells and occurred singly and in 
irregular sheetlike aggregates (Figure 7B) The cyto 
plasm was cyanophilic finely granular or vacuo¬ 
lated The enlarged hyperchromalic round nuclei 
were usually eccentrically located within the cells and 
occupied up to 60% to 80% of the cell area The 
finely granular chromatin was irregularly distnb 
uted and nucleoli were encountered frequently The 
background had a rvatery granular appearance with 
lysed red blood cells inflammatory cells and cellular 
detntus constituting a tumor diathesis 

Conjunctival cell samples from two cases of hislo 
logically confirmed malignant melanoma revealed 
numerous isolated and loose syncytial aggregates of 
oval or polygonal malignant melanoma cells each 


measuring approximately one-ejuarter to one third 
the size of norma! squamous cells Cytoplasm was 
moderately abundant granular and stained cyano 
philic Brown to black pigment of varying sizes m the 
cytoplasm was identified m many of these malignant 
cells (Figure 8) The large round nuclei occupying 
up to 50% of the cells were located slightly eccen 
tncally There was irregular distnbution of the gran 
ular chromatin material Single or multiple macronu 
deoil often irregular in shape were conspicuous Bi 
nucleation of the malignant cells was also encoun 
tered frequently Extracellular brown pigment assoa 
ated with a tumor diathesis was also evident 
Conjunctival scrapes from three adolescent pa 
tients With nevi revealed an admixture of normal low 
cuboidal cells squamous metaplastic cells and nevois 
cells The number of nevus cells in conjunctival 
scrapes was less than that obtained from malignant 
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melanoma The nevus cells occurred in loose aggre¬ 
gates and isolated cells were unusual (Figure 9) 
They were approximately half the size of malignant 
melanoma cells The nevus cells appeared oval or 
spindled with a moderate amount of cyanophilic 
cytoplasm Although the oval nuclei occupied up to 
50% of the cells they were one half the size of their 
malignant counterparts The chromatin was uni¬ 
formly finely granular Single and multiple micronu- 
cleoli were encountered frequently Cytoplasmic 
brown pigment was inconspicuous The smears 
lacked a tumor diathesis The presence of enlarged 
nuclei and nucleoli reflected cellular activity com 
monly encountered m nevi of adolescents In con¬ 
trast conjunctival scrapes of nevi from two adult pa 


tients revealed similar nevus cells in which the nuclei 
were smaller than those derived from nevj of adoles 
cents and the micronucleoli tended to be single and 
observed infrequently (Figure 10) 

The conjunctival scrapes from two patients with 
histologically confirmed ulcerated basal cell carcino 
ma were charactenzed by relatively uniform abnor¬ 
mal small cells occurring predominantly m aggre 
gates and infrequently isolated (Figure 11) The cya 
nophihc cytoplasm v^as scanty and the round nuclei 
contained irregularly finely granular chromatin 
Micronucleoli were observed infrequently A tumor 
diathesis was observed in both speamens 
Typical moUmucIealed giant cells with ground 
glass nuclei and chromatinic thickening of the 
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nuclear membrane were observed in the coniunctjval 
cell sample obtained from a patient with clinical evi 
dence of herpes conjunctivitis 
The conjunctival sample of one patient who pre 
scnted with clinical findings typical of coniunctival 
Pinguecula showed superficial squamous cells and 
hyperkeratosis 

Comeal scrape from a case of clinically suspicious 
squamous cell caranoma revealed limited hyperkera 
tosis and superficial squamous cells consistervl with 
the histologic findings which also showed squamous 
epithelium with hyperkeratosis 
Cell samples from the remaining 16 conjunclival 
scrapes showed normal low cuboidal cells with occa 
sional inflammatory elements and no atypical cells 
The subsequent clinical course was uneventful m 
these cases 

Discussion 

Examination of eye cytology spwamensfor infectious 
diseases and other inflammatofy lesions has Jong 
been recognued by ophthalmologists as a useful loo! 
in diagnosis and management ' > • ” ‘ Only recently 
have ocular specimens been applied for the evalua 
tion of malignant and premahgnanl lesions 
The use of intraocular aspirations for the diagnosis 
of retinoblastoma has been reported * * • The cyto 
logic findings m our case were similar to those de¬ 
scribed previously although typical rosette forma 
tions vtxre not ev idcnl in our case Intraocular exten 
Sion of squamous cell carcinoma of the conjunctiva 
has been described previously >» Examination of the 
aqueous humor is a useful technique (or diagnosing 


this unusual route of tumor extension 

Other tumors reported m the literature that have 
been diagnosed by intraocular aspiration include ma 
lignani melanoma * malignant lymphoma * orbital 
extension of a maxillary smus transitional cel! carci 
noma* and juvenile xanthogranuloma ” This study 
adds a case of metastatic adenocaranoma of the 
colon to this list 

Inflammatory cells that phagocytize melanin pig 
merit and occasionally benign melanin pigment 
containing retinal cells found m the fluid aspirate 
from nontumoral retinal detachment can be confused 
with malignant melanoma However these benign 
pigmented cells lack the typical malignant criteria for 
malignant melanoma of the retina • * 

The normal cytology of the conjunctiva and cor 
nea has been described previously '*'*** It is impor 
tant to realize that the conjunctiva is composed of 
cuboidal to columnar cells with interspersed goblet 
cells Any squamous differentiation or keratin pro 
duction IS abnormal Squamous differentiation or 
hyperkeratosis of the conjunctiva may be the result 
of papilloma chronic irntation vitamin A deft 
ciency keratoconjunctivitis sicca or premalignant 
atypia In this study hyperkeratosis was associated 
with Pinguecula nevi dysplasia carcinoma lu stilt 
squamous cell carcinoma and basal cell caranoma 
Often It IS the only clue to an underlying surface 
abnormality 

The cellular features of conjunctival squamous cell 
carcinoma and basal cell caranoma observed in this 
study were similar to those previously descnbed *' * 
However cytologic and histopathologic characlcns 
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tjcs of squaffious carooo^ia irj sttu and d>*^lasia of 
the conjt.ncti\a are Itr^s v\eU docu»nen'ed "Hie ctIIl 
far features of squamous cell caranoma w « ‘m ob¬ 
served m this studv vvere sunilar to Bowens disease 
or squamous cell carcmoma in s tu obsen ed in epi¬ 
dermoid tissues elsew here m the bod> The d\ splastic 
cells resembled a mild heratmmng dvspUsia ob 
served m the cerv ix 

This report appears to be the first to describe the 
cytologic characteristics of Meibomian gland caro- 
noma from a conjunctival scrape Meibomian gland 
carcinoma isa slow-growing yellov.-whitetumorm 
the tarsal portion of the lid As the tumor grows it 
erodes the lid margin or conjunctiva to produce a 
nodularoriobulated mass 

The hisfolo*JC pattern of malignant melanoma of 
the conjunctiva has been described ^ The cellular fea¬ 
tures of malignant melanoma from conjunctival 
scrapes are similar to those reported m intraocular 
melanoma and from other body sites *♦ Adolescent 
conjunctival and sVm nevi usually grow until pu¬ 
berty or late teens and then tend to regress Conse 
quently nevus cells obtained from adolescent pa¬ 
tients tend to appear more reactive as reflected by 
the presence of nuclear enlargement and nucleoli 
The presence of both these features may be confused 
with cells derived from malignant melanoma 

Conjunctival and cornea! cytologic smears can be 
obtained by a simple office procedure using local 
anesthesia and equipment readily available to oph 
thalmologists When indicated multiple sites can be 
sampled Intraocular aspirations are less difficult lo 
obtain and probably more efficient for evaluation 
when compared with intraocular biopsies ** Oph 
thalmologists at our institution state that complica 
tions arc minimal if this technique is applied proper 
ly The eyes replace the removed fluid very rapidly 

This study supports reports by others that cylo 
logic evaluation of intraocular fluid'' “ ’* and con 
junctival* •»»»»* '« or corneal scrapes* * is a helpful 
procedure both in the outpatient clinic and for hospi 
talized patients in the diagnosis and management of 
ocular disease In our study because of the close 
cooperation between the clinician and the cytology 
laboratory problems relating to sampling tech 
niques fixation and processing of c>!ologjc spea 
mens were eliminated resulting in optimum cellular 
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Cytopathology of 
Pericardial Effusions 
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During a period of four years 158 cytologic spect 
mens obtained from pencardtal effusions of 120 pa 
tients were examined Malignant neoplastic cells 
uere identified lu 90 (57%) specimens from 72 (60%) 
patients Eighty percent of the neoplasms uere epi 
thelial and 20% were nonepitheUal in origin The 
west common epjtliclial tumors uere pulmonary 
(56%) and mammary (39%) neoplasms and most 
were adenocarcinomas In general the cytologic 
smears uere moderately eellukr with blood and oc 
casionaf atypical mesotlielraf cells in the background 
There uere few reactiie cells such as histiocytes and 
lymplioeyfcs in Cyfo/ogically posita e specimens 
Pleomorphic nuclei and prominent nucleoli were 
dominant features of pulmonary adenocarcinomas 
Tumor cells of mammary carcinoma uere more unt 
fonii ami often formed cell balls Epidermoid corci 
nomas uere charaetenslically poorly differentiated 

from thf Cylotojiy Servicr Drj'jrtmenl of Pathology Ntrmorul 

Sloan K.rtirnngCancerCmifr Newport NewYorh USA 

Dr Yard i a Fellow in Cyl 1‘'gy 

Dr Hajduu Attend ng Path logiU 

Dr Melamed i» Chairman Depaftment c*f Pathology 

AdJrrct reprint req e«*lo Sle%enl Ha|du MD Ft AC Dt 

partmenl of Pathol igy MeminatSI an Kettenn*, Cancer Center 

I *5 loti Avenue New York New York lOO 1 

TYii paper wavprrvniedai the 1h Annual Soenl f cMert ng of 

the American Society of Cytol'gy San Francisco OI fomia (X 

tober'*^ N vemberj 

Received I r pub! cat n Augu 1.7 

Accepted for pubicati nN vember.* 


hflom^fls/nfcing resemblance to adenocarcinoma In 
most instances several months elapsed between ini 
Ual diagnosis of the pnmary neoplasm and a positive 
pencardtal cytologic finding The ma;onty of the pa 
tients died within ten months after malignant tumor 
cells were recovered from pencardtal effusion Be 
cause of the senous clinical implications a cytologic 
diagnosis of cancer in pencardial effusions must 
never be based on scanty or equivocal evidence If 
necessary any doubt should be resolved by examina 
tion of additional matenal 

Metastasis to the heart is not uncommon m patients 
with advanced neoplasms * * ” Bisel et a! • on review 
of 500 consecutive autopsies at Memorial Hospital 
noted a prevalence of 21% In another study Scott 
and Garvin” found that the heart parietal pencar 
diumorboth were involved in 10 9% of 1 082autop 
Sled patients with malignant neoplasms 

Pencardial effusion in patients with cancer does 
not neccssanly denote metastasis to the heart and 
cytologic examination of the fluid is helpful m the 
differential diagnosis For the patient with neoplastic 
cardiac tamponade cytology can provide an imme 
diate and accurate diagnosis in a life threatening 
emergency *• Yet although pericardiocentesis has 
been used in medical practice for over 100 years ’ 
there are few studies* >»*« ” of the cytology of pen 
cardial effusions None is based on a large senes of 
cases 

Materials and Methods 

In a pienod of four years (1974-78) 158 speamens of 
pencardial fluid were examined by the Cytology Ser 
vice of the Memonal Sloan Kellenng Cancer Center 
The speamens were collected from 120 patients by 
pencardiocentesis and submitted to the laboratory 
fixed with equal amounts of SO % ethyl alcohol After 
centnfugation the supernatant was decanted and 
the sediment was transferred to a prealbummized 
glass slide by means of a curette type spoon With a 
clean glass slide the specimen was crushed and 
spread using a rotary motion until a smooth sandy 
surface was obtained The smears were fixed immedi 
ately m 95% ethyl alcohol for 20 minutes and then 
stained by the Papanicolaou method The rest of the 
sediment if any was fixed in 10% formaldehyde 
processed as a cell block according to routine histo 
logic techniques and stained with hematoxylin and 
eosin In this study for the sake of simpliaty cyto 
logic speamens originally interpreted either as nega 
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live or atypical are grouped together and referred to 
as negative all of the cases that were diagnosed c>to 
logically as suspiaous or positive for malignant cells 
are tabulated as pasilae 

Results 

One hundred fifty-eight specimens obtained from 
pencardial effusions of 120 patients uerc examined 
(Table I) The age of the patients ranged from S to 64 
years with most between 40 and 70 (Figure 1) TTiere 
were 68 men and 52 women Ninety (57*1>) specimens 
from 72 (60%) patients were interpreted as either 
positive or suspiaous for malignant cells Eighty per¬ 
cent of the tumors were epithelial and 20% were 
nonepilhelial in origin (Table II) The primary sites of 
71 tumors metastatic to the pericardium are illus¬ 
trated in Figure 2 One of the cases originally re 
ported as isolated suspicious cells " and on review 
considered mesolhelial aiypia only, later proved to 
be a case of idiopathic hypertrophic subaortic steno 
SIS ivilh pencardial effusion Fifty three cytologic 
specimens from 48 patients were interpreted as nega¬ 
tive 

EpithcUal Neopiasms 

There were 71 {79%) specimens from 57 (80%) pa¬ 
tients (Table HI) TTie most common epithelial nco 
plasms were pulmonary (56%) and mammary (39%) 


Table 1 Cyfof atholo^ of A ncardia) t}f usionsil974 

Number ot NurnWrotspeormw 
pattents Po<ili»< NegalUe 

rosilivecases 72 90 15 

Negative case$ 48 . r!.. 

Total 120 *8 


Tablell Htstologic Tyf}C of Primary \ oplaimsh^ laaatictothr 
P ncard um 


BtriDiehal reor^Jsms 
Adenocaranonta 
Epidermoid carcinoma 
Miscellaneous 
Nonepilhelial neoplasms 
Mesothelioma 
Lymphoma and leulrmia 
Miscellaneous 



Age o( palicnls years 

r>Rute 1 

Age distribution of 120 patients with pencardial effusions 



Melanoma 0 Lymphoma© 


Leukemia 0 

figure 2 

The pnmary sites of 17 tumors metastatic to the pencardium One 
of ihe tv. o melanomas tsasa left leg pnmary In the other case the 
pnmary site tvas not identified One of the tno patients svith 
malignant lymphoma had 1> mphocylit lymphoma and the other 
palteni had ide'pread Hodgkin s disease 
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carcinomas and most were aderxocaranomas {77%) 
These were followed m frequency by epidermoid car 
cinoma (12%) oat cell caronoma (5%) and other 
less common neoplasms (6 "<?) 

There were 40 pericardial samples from 32 patients 


TaWf JII Hisiohgic Type and Anatomic Site of the Primory 
Neoplasms uilh Pertcard at Effusio i 



No orpalenlf 

No olspeofneiM 


Tolal 

Positive! 

Tola! 

Positives 

Ev’lt'fLot nto) tnims 

Lung 

56 

32 

69 

40 

Breaii 

25 

22 

36 

26 

CaiUo nlKlinal Iract 

3 

1 

3 

1 

Miscfllaneous 

5 

2 

S 

2 

Nonfi’iiWmtnpoj lasmt 
Lymphoma and 
leukemia 

6 

3 

13 


Germ cell lumor 

5 

0 

6 

0 

Mwolhelioma 

S 

4 

S 

4 

Miiccllaneoui 

J3_ 

7 

16 

J0_ 

Total 

119 

71 

155 

69 


Table IV Clin eflJS jnifiMneeof Posit i« Cylolog « Find ngs 


Average Interval between Av n*e 


l<t (ssue d agnosit and 

length of 


positive pericardia! 

follow up 


evtology ImoniKs! 

tmomhsi 

F( ilhcli tneopla mt 

Lung 

6 

S 

Drra l 

4S 

to 

Ml cetlaneous 

71 

J 

N nepilheM tcplat m 

Mesolhel ma 

18 

7 


Lymphoma and IruVemiJ 63 

M sfcllaneous J 9 


With lung cancer who had positive pericardial cytol 
ogy The ma)ority (21> of the lung pulmonary neo 
plasms were adenocarcinomas followed by epider 
mold carcinoma (6) oat cell carcinoma (3) undiffer 
entiated large cell carcinoma (1) and carcinoid tumor 
(1) The interval between the first tissue diagnosis o| 
the pulmonary tumor and the positive pericardial 
qrloiogy ranged from 0 to 21 months with an aver 
age of 6 months (Table IV) In six patients the on!> 
cytologic diagnosis of cancer was made on pericar 
dial fluid Twenty patients had earlier cytologit 
specimens with cancer from 6 days to 16 month' 
(average 5 months) prior to the positive pericardia 
cytology Most of the speamens 15 of 25 wen 
tracheobronchial in origin Five patients had late 
cytologic specimens with cancer from 3 to 39 day 
(average 11 days) after the positive pericardial cytol 
ogy (Table V) Most of the specimens four of five 
were pleural effusions Ninety percent of the patient 
who had cytologically positive pericardial effusion >t 
association with lung carcinoma died within fiv 
months of cytologic diagnosis 
There were 28 pericardial speamens from 22 pa 
tients with mammary carcinoma who had positw 
pericardial cytology The interval between the firs 
tissue diagnosis of mammary caranoma and th 
positive pericardial cytology ranged from 0 lo 24 
months with an average of 48 months (Table IV] 
Positive pericardial cytology was the only cytologi 
finding of cancer m ten patients (45®&) Six patient 
had positive cytology in other specimens from 
days lo 4 months (average 26 days) prior to the pos 
live pericardial cytology (Table V) Most of th 
specimens six of eight were pleural effusions Seve 
patients had positive cytologic findings in othe 
speamens from 8 days lo 12 months (average 
months) after the positive pencardial cytology Mo' 
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Long 

DtT«l 
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MrvMKfliomi 
L>mrhpma and IrvLt mlj 
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live or atypical are grouped together and referred to 
as ttegatwe all of the cases that were diagnosed cyto- 
logjcally as suspicious or positive for malignant ceWs 
are tabulated as positive 

Results 

One hundred fifty-eight specimens obtained irom 
pencardtal effusions of 120 patients were examined 
(Table I) The age of the patients ranged from 8 to 64 
years with most belvseen 40 and 70 (Figure 1) There 
were 68 men and 52 women Ninety (57*17)specimens 
from 72 (60%) patients were interpreted as either 
positive Of suspicious for malignant cells Eighty per¬ 
cent of the tumors were epithelial and 20% were 
nonepithelial in ongin (Table JI) The primary sites of 
71 tumors metastatic to the pericardium are iHus 
Iraled m Figure 2 One of the cases ongmally re¬ 
ported as isolated suspiaous cells “ and on review 
considered mesothelial atypia onJ> later proved to 
be a case of idiopathic hypertrophic subaortic steno¬ 
sis with pcncardial effusion Fifty three cytologic 
specimens from 48 patients were interpreted as nega¬ 
tive 

Epithelial Neoplasms 

There were 73 (79%) specimens from 5? (80*^) pa 
tienls (Table lU) The most common epithelial neo 
plasms were pulmonary (56*17) and mammary (39%) 


Tablet Cyfoptfftio/<igvg/ r ncar4i<i> 

Number <7f 

P4li«nts Poiiliv* N^*ti»e 


Positive cases 
Negative cases 


72 OO 15 

48 53 


Toiat 


120 VO 68 


Table It Htslologie Tvi e of Primary Net; \iams S\elastatie to the 


Pin ardium 



Epifhftia! ncof tosms 

S' 

f«a^> 

Adenocoranomo 

44 


Epidennoid carcinoma 

7 


Miscflbnecus 

6 

ts*&i 

KoncfitheliaJ neoplasms 

U 

CO'V) 

Mesothelioma 

4 

(o'V) 

tywphoma and feuteinia 

J 

f4«5-> 

Miscellaneous 

_7 

00*^ > 

Total 

-3 



^ge of patients years 


Fipitc 1 

Afedisinbution ot 120 patients with pericardial eftusions 
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Ar«re2 

Thepnmary Htesof 17 tumors melasutic to thepencardium One 
ot ibeiHomeUnomas Masa Mr ie^pnmaiy Jn the other ease itie 
pnnMr> sifmas not identified Oneo/fbelHopjfienfs with 
nuligrunt l> mphoma had I) mphocytic lyTnphoma and the other 
patieni had h ide^pread Hodgkin s disease 
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carcinomas and most uere adenocarcinomas (77%) 
These were followed m frequency by epidermoid car 
cinoma (12%) oat cell caranoma (S%) and other 
less common neoplasms (6%) 

There were 40 pericardial samples from 32 patients 


T*ble 111 Histolog c Typ# anj Anatoniie Sue of fh# Primary 
Neoplasms with Periffl dial Effusio l 



Nn ofoati nts 

No ofatMainan* 


Tolal 

rntilivcs 

Total 

Positives 

Epil! tliflljitoplasms 
Lung 

56 

32 

69 

40 

BrtaU 

25 

22 

36 

28 

Castromtnimal Iract 

3 

1 

3 

1 

MiKcIIantous 

5 

2 

5 

2 

Nonrpiitirt a1 neoplasms 
Ljrmr^oms and 
leuLemia 

8 

3 

13 

4 

G«nii«Utuwor 

5 

0 

6 

0 

Mffolbel otna 

4 

4 

S 

4 


13 

7 

18 


Tola) 

119 

71 

155 

89 


Tibia IV Clin cal Sigiii/icanff of Positive Cytologic Fi >d ng% 


Av«rag« Interval b(th«<r 

1 A»»rag« 


Itt < isu« diagnos $ and 

length of 


poiitiv* pcrkardial 

foUow up 


cytology (months) 

(moMh*) 

E^ IhcMiteopliums 

Lung 

(, 

5 

Bm t 

49 

10 

Mis(([|jn«ous 

74 

3 

V met ilhehat neof la mj 

Mesotbri oma 

J8 

7 

Lympbonia and IfuLrmia 

63 

3 

M scvllanrous 

19 
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wth lung cancer who had positive pericardial cytol 
ogy The majority (21) of the lung pulmonary neo 
plasms were adenocaranomas followed by epider 
mold carcinoma (6) oat cell caranoma (3) undiffer 
entiated large cell carcinoma (1) and carcinoid tumor 
(1) The interval between the first tissue diagnosis of 
the pulmonary tumor and the positive pericardial 
cytology ranged from 0 to 21 months with an aver 
age of 6 months (Table IV) In six patients the only 
cytologic diagnosis of cancer was made on pencar 
dial fluid Twenty patients had earlier cytologic 
speomens with cancer from 6 days to 16 months 
(average 5 months) prior to the positive pericardial 
cytology Most of the specimens 15 of 25 were 
tracheobronchial in ongin Five patients had later 
cytologic specimens with cancer from 3 to 39 days 
(average 11 days) after the positive pericardial cytol 
ogy (Table V) Most of the specimens four of five 
were pleural effusions Ninety percent of the patients 
who had cyiologically positive pericardial effusion in 
assoaation with lung carcinoma died within five 
months of cy tolopic diagnosis 
There were 28 pericardial specimens from 22 pa 
tients with mammary carcinoma who had positive 
pericardial cytology "nie interval between the first 
tissue diagnosis of mammary carcinoma and the 
positive pencardial cytology ranged from 0 to 240 
months with an average of 48 months (Table IV) 
Positive pericardial cytology was the only cytologic 
finding of cancer in ten patients (45%) Six patients 
had positive cytology m other specimens from 2 
days to 4 months (average 26 days) prior to the posi 
live pencardial cytology (Table V) Most of the 
specimens six of eight were pleural effusions Seven 
patients had positive cytohgic findings in other 
Specimens from 8 days to 12 months (average 5 
months) after the positive pencardial cytology Most 
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of these speamens six of se\en, were pleural cffu 
sions Nineteen of the 22 patients who had cytologi- 
cal/y positive pencardial effusion m association with 
fnammary caranoma died within ten months of cj tc>- 
logic diagnosis 

There ivere two other adenocarcinomas with cyto* 
logically positive pencardial effusion one spindle 
and giant cell carcinoma of the pancreas and one ade 
nocarcmoma of the colon Both cases showed fea¬ 
tures of adenocarcinoma cy tologically 

Most of the speamens collected from patients who 
had pulmonary adenocaranoma were moderately to 
highly cellular Only 4 of 25 speamens contained few 
malignant or suspicious cells The neoplastic cells 
were medium to large with much vanation m size 
and shape and were isolated or arranged in clusters 
of often overlapping cells Multinuclealed malignant 
tumor cells were not uncommon (Figures 3A and 3B) 
Indian file arrangements and acinus formation 
were observed occasionally (Figures 3A and 4A) Nu 
clei were single or multiple round or ovoid and 
mostly irregular with marked vanation in size and 
shape Bizarre appearing nuclei were commonly 


seen Thenuclearmembranewasuelidcfincd rather 
thick and often very irregular or lobulated Nuclear 
chromatin w as hj-perchromatic and coarse or \ csicu 
far Prominent nucleoli occurred in most of the nu 
del Cytoplasm w^as moderate to abundant baso 
philic and finely \ acuolafed The cy toplasmic mem¬ 
brane was well defined in the ma|onty of the cells 
Some of the tumor cells had single or multiple large 
vacuoles in the cytoplasm with occasional signet nng 
cells The background of most of the speamens 
showed blood and mild to moderate mesothehal 
atypia with occasional papillary mesothehal cell for¬ 
mations Some of the speamens showed a few lym 
phocy les and/or histiocytes in the background 
The pencardial specimens collected from patients 
who had mammary carcinoma were moderately to 
highly cellular Only 1 of 28 specimens had few sus 
piaous cells The neoplastic cells w ere medium m size 
and rather uniform Most were isolated though they 
had a tendency to form small clusters cords or cell 
balls that contained a few to severs! nuclei (Figures 
5A to 5D) Indian file arrangements were noted (Fig 
ure4C) Multinucleatedtumorcellswererare Nuclei 
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were round or ovotd with only slight variation m 
size and shape The nuclear membrane of the cells m 
organoid groups were flattened or molded against 
each other Nuclei were hyperchromatic with coarse 
clumps of chromatin Nucleoli were present m most 
but not all of the neoplastic cells Cytoplasm was 
scanty to moderate basophilic and in some cells fine 
ly vacuolated In a small percentage of cases the lu 
mor cells of metastatic mammary carcinoma bore a 
striking resemblance to those of adenocarcinoma of 
the lung in pericardial effusions (Figures SC to SG) 
The nuclei of these cells were single or multiple with 
marked variation m size and shape Many tumor 
cells had large cytoplasmic vacuoles Most specimens 
contained blood with mild to moderate mesolhehal 
atypia and a moderate number of lymphocytes and/ 
or hist locj tes in the background 
All of the epidermoid caranomas with the excep 
tion of a laryngeal carcinoma were poorly differenti 
ated and difficult to distinguish from adenocarctno 
ma cytologicallj (Figures 6A to 60 Howes er there 
t\crc minor differences The cells of epidermoid car 
cinoma had a lesser tendency to form clusters 
though they were occasionally arranged jn sheets 
which were more readily seen in cell blocks (Figure 
6C) Nuclei were more hypcrchromatic with a more 


even distribution of chromatin and less nuclear clear 
ing Interestingly nucleoli were often quite promi 
nent Cytoplasm was slightly denser than for adeno 
carcinoma and contained no vacuoles Cytoplasmic 
orangeophilia was not observed in these cases The 
background of the majonty of speamens showed 
blood with mild to moderate mesothelial atypia in 
eluding some papillary arrangements of mesothelial 
cells Keactive cells such as lymphocytes and hisiio 
cytes were relatively rare 

Pericardial specimens from patients who had oat 
cell carcinoma of the lung were all highly cellular 
The tumor cells were small with occasional medium 
sized mononucleated cells The majority of the tumor 
cells were isolated but duster and cord formation 
did occur and cell m<ell arrangements were occa 
sionally seen (Figure 4B) Nuclei were single round 
or ovoid with variation m size and shape The 
nuclear membrane was w ell defined rather thick and 
irregular The nuclear membrane of cells in clusters 
or cords was flattened or molded nuclei were hyper 
chromatic and chromatin was coarsely clumped 
Nucleoli wen. present in many of the tumor cells 
Cytoplasm was scanty to moderate and usually well 
defined The background of the smears showed 
blood with occasional atypical mesothelial cells Re 
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active cells such as lymphocytes and histiocytes 
were rare 

There was one case of metastatic undifferentiated 
large cell carcinoma of the lung The specimen was 
very cellular and the neoplastic cells bore a striking 
resemblance to those of epidermoid carcinoma 


There also was a case of metastatic carcinoid tumor 
of the lung Tumor cells in this case had a tendency to 
form loose groupings and occasional Indian file ar 
rangements The nuclei were round or oval and were 
hyperchromatic (Figure 4D) 
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Total number 
Ayt oI 

(yean) Se< rpcctmrnt 


1 Me<«th<lion\a 

2 Mesolbdioma 

3 Mesolbelioma 

4 Mesothelioma 

5 MaliRnant melanoma 

6 Malignant rnebnoma 

7 Osteogenic sarcoma 

8 Osteogenic sarcoma 

9 R/iaWomjosafcama 
10 Rhabdom>osarcoma 
17 Hod^X/nj disease 

12 Leukemia 

13 Lymphoma 

14 VVilmsstumor 


« M 1 

77 M j 

63 M 1 

62 M 2 

62 M 2 

40 M 1 

20 M ’ 

73 M 2 

61 M 2 

11 M 1 

fo a; 5 

51 p 2 

63 P 1 

8 M 1 


Interval between Ivt tissue 
Numberof diagnosffand/oJJofs up 
positue ptHitnepencardialcytoJoRy 

speamens _(months) Outcome 


2S 

5 
15 

6 
23 
34 
12 

1 

50 

165 

7 

15 

3 


Died 3m'.H 
Died 20mos 
Alive 4mos 
Died I6da^s 
Died 2ila>$ 
Died 6mos 
Died 4 mos 
Died 1 mo 
Died 20 da>$ 
Died 2mos 
Alive 22davs 
Died 6m« 
Died Jmos 
Died same day 


NonepitheUpJ Neopjasnis 

There were 18 specimens from 14 patients <Table III) 
Clinical data and histologic types of the nonepithelial 
tumors are listed in Table VI Twelve patients were 
men and two were women 
All four cases of mesothelioma »%ere pleural in on- 
gin Malignant mesotheiia! cells were rather large and 
occurred singly and in clusters or morulae Nuclei 
were eccentric hyperchromalic with coarse clumps 
of chromatin and prominent nueJeoh and possessed 
rather prominent nuclear membranes Although the 
nuclei appeared malignant they were relaiivelv uni¬ 
form in size and shape The cytoplasm was moderate 
to abundant deeply acidophilic or basophilic and af¬ 
fected the color of the nucleus resulting m a loiv 
nuclear-cytoplasmic staining intensity The cyto 
plasmic membrane was rather indistinct (Figure 7) 
Tumor cells of malignant melanoma were large 
round or oval and mostly single with only a few 
loosely arranged groups There was a marked ^an^ 
tion m size of malignant mehnoc:yles Nuclei were 
round or oval eccentric and hyperchromalic with 
coarse clumps of chromatin and prominent nucleoh 
They were single or multiple and had a rather regular 
nuclear contour Some of the nuclei contained mtra 
nuclear cytoplasmic msagmations Their cytoplasm 
was abundant and darkly stained with a v.ell-dc 
fined cytoplasmic membrane (Figure 8) 

The other nonepuhchal tumors were loo few to 
permit any generalizations about the cytology the 
individual types In genera! the cj tomorphology of 
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nonepithelial tumors in pericardial fluid was similar 
to that in other body cavity fluids (Figure 9) 

Effusions ufthout Cancer Cells 

There were 53 cytologically negatv\c pericardial 
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speamens collected from 48 patients All 48 patients 
had been treated for malignant neoplasms In 2 of the 
48 patients with negative speamens pencardial 
biopsy revealed metastatic neoplasms On review of 
the cytologic specimens no malignant tumor cells 
were identified The specimens obtained from 23 pa 
tients showed some mesolhelial atypia Twelve pa 
lients had severe mesothelial atypia with occasional 
papillary formation cellular and nuclear enlarge 
ment nuclear hyperchromasia with coarse clumps of 
chromatin sometimes prominent nudeoli and mitot 
ic figures (Figure 10) The cells had darkly stained 
cytoplasm that was lacy at the penphery and they 
were always identifiable as mesothelial m origin A 
few of the patients with pnor treatment either radia 
tion or chemotherapy showed an unusually marked 
degree of mesolhelial atypia with cellular and nude 
ar enlargement abundant cytoplasm and markedly 
irregular cytoplasmic membrane (Figures lOA and 
lOB) The background usually contained inflarnma 
lory cells particularly lymphocytes Only 5 of 53 
specimens had blood in the background 

A most sinking example of mesothelial atypia 
which was onginally considered suspicious for a ma 
lignant lumor was seen in association with idiopath 
1 C hypertrophic subaortic stenosis (Figures IOC and 
lOD) 

In 26 patients specimens were obtained during 
surgery and in many of them mesolhelial cells 
showed the cytologic charactenstics of specimens 
collected dunng operative procedures Flat sheets 
and groups of cells were common (Figure lOE) Cells 
were usually polygonal or sometimes columnar with 
eccentnc oval or bean-shaped nuclei finely granu 
lar evenly distributed chromatin and one or multiple 
small nucleoli Nuclear membranes were generally 
smooth but occasionally showed marked irregulan 
ly Some of the clusters appeared crushed or com 
pressed and contained hyperehromatic stnppcd nu 
clei Starch granules were commonly seen 
Discussion 

This study presents the cytomorphologic and clinico 
pathologic findmgs in 120 patients with pencardial 
effusion Malignant tumor cells were identified in 90 
(57%) specimens from 72 (60%) patients One case 
originally reported as suspicious for malignant cells 
was interpreted on review as mesothelial atypia and 
subsequently proved to be due to idiopathic hyper 
trophic subaortic stenosis 

The age of the patients with cytologically positive 
pencardial effusion ranged from 8 to 84 years with 
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most between 41 and 70 years and an average of 54 
years There were 40 men and 32 women Eighty per 
cent of the tumors were epithelial and 20% were 
nonepithelial The most common epithelial tumors 
were pulmonary (56*^ ) and mammary (39%) carci 
nomas This can be explained partly by their proxim 
ily to the pericardium and the possibility of spread 
by direct extension Histologically 77% of the epi 
Ihelial tumors were adenocarcinomas and 12% were 
epidermoid carcinomas Pleural mesothelioma was 
the most common nonepithelial tumor 

In most instances there was an interval of several 
months between the initial diagnosis of the pnmary 
neoplasm and the positive pericardial cytologic find 
mgs Patients with mammary carcinoma had the 
longest interval with an average of 48 months 
The presence of malignant pericardial effusion in 
patients with known cancer especially in cases 
without frank pericardial tamponade should not be 
regarded as a terminal phase of the disease ’* Accord 
ing to our study this is espeaally true of patients 
with metastatic mammary carcinoma to the pencar 
dium Although the majority of patients died within 
ten months 15 patients survived one to two years 
A positive pericardial effusion was the only cyto 
logic evidence of neoplasm in 23 patients Thirty two 
patients had cancer cells identified m cytologic speci 
mens from other sites prior to the positive pencardial 
cytology The majority of those specimens were 
bronchopulmonary in origin or pleural effusions 
Seventeen patients had positive cytologic findings in 
specimens from other sites subsequent to the positive 
pericardial cytology Most of those specimens wiere 
pleural effusions 

The cytomorphology of the adenocarcinomas in 
pencardial effusion was similar to their morphology 
in other body cavity fluids *•*' In general nuclear 
pleomorphism and prominence of nucleoli were 
dominant features of pulmonary adenocarcinoma 
Tumor cells of mammary caranoma w ere rather uni 
form and often formed cell balls A small percentage 
of mammary carcinomas had a striking resemblance 
to adenocarcinoma of the lung Indian file arrange 
ment vvas a nonspecific finding and was noticed in 
small cell adenocarcinomas of breast and lung oat 
cell carcinoma and carcinoid tumor Allhough meso 
ihchoma is rather uncommon it can sometimes cause 
difficult) in differentiating from the far more com 
mon adenocarcinomas A number of features are 
helpful In mesothelioma the tumor cells belong to 
one population showing transition from benign to 
malignant and the) do not slam positnely with 
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mucicarmine In contrast effusions with adenocarci 
noma show two populations of cells neoplastic and 
mesothelial with no transitional form and the neo 
plastic cells may stain positively with muacarmine 
Epidermoid carcinomas were poorly differentiated 
and often difficult to distinguish from adenocarci 
noma This was particularly true in smears malig 
nanl epidermoid tumor cells showed better-defined 
squamous features in cell blocks In oat cell carci 
noma the tumor cells were small with occasional 
medium-sized mononucleated cells Nucleoli were 
present in many of the oat cells The cytomorphol 
ogy of nonepithelial tumors in pencardial fluid was 
similar to that in other body cavity fluids ‘ 

Lymphoreticular tumors were fewer than expected 
in this senes perhaps because pericardiocentesis was 
not as critical for management of patients as with 
some of the other tumors Eight of 120 patients had 
lymphoma or leukemia and only 3 of the 8 had cyto 
logically positive specimens 

It IS particularly worth noting that reactive cells 
such as l)miphocyies and histiocytes were relatively 
rare in cytologically positive specimens In contrast 
the background of the negative speamens usually 
showed inflammatory cells especially lymphocytes 
Another major difference was the presence of a 
bloody background in the majonty of the cytologt 
cally positive specimens whereas it was present m 
only 9% of the negative pencardial effusions 

Approximately 50% of the negative pencardial 
specimens showed mesothelial atypia In one half of 
these cases mesothelial atypia was severe enough to 
cause difficulty in cytologic interpretation but the 
cells always maintained their mesothelial appear 
ance Mesothelial atypia was particularly trouble 
some in some of the patients with prior radiation or 
chemotherapy 

Melamed and Cameron*® desenbed the cytologic 
charactcnstics of mesothelial cells in specimens ob 
lamed at laparotomy Similar morphologic changes 
were also observed in some of the specimens from 
pencardial effusions obtained at surgery and this 
would be considered at the time of cytologic interpre 
talion 

As mentioned above 48 of 120 patients with pen 
cardu! effusion had cytologicalfy negative spea 
mens In only two patients did follow up biopsy 
show metastasis to the pencardium and there was no 
evidence of metastasis either histologically or dim 
cally m the remaining 46 Pencardial effusion in pa 
tients wilKcancer docs not necessanly signify mclas 
tasis lo the heart and the diagnosis should be con 
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firmed by cylologic or hislologic means if metastatic 
neoplasm is suspected clinically On the other hand 
as indicated by 2ipf and Johnson** and observed m 
our material a negative report does not necessarily 
exclude the possibility of metastasis to the pericar 
dium 
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A total of 2 252 vaginopancervical (Fast) smears 
uerc studied as a eontiiuiation of an ongoing pro 
grant to fiiri/ier investigate the occurrence of amebae 
»t Ihf genital tracts of uomcn using intraufenne 
rf^iices (/UOsJ Of the 947 JUD users Iharbored 
tro>i/iicflmebflc Noarnebac houeicr uere/oimdin 
any of the 2 264 smears from nan lUDuearers hall 
insfanccs the amebae uere assoaated with Actino 


myces Both organisms disappeared promptly after 
remotfll oj the lUO In preparations stained accord 
mg to the Papanicolaou tron hematoxylin and 
Gomon Wheatley tnchrome methods the amebae 
could be diagnosed as belonging to the genus Enta 
moeba These trophozoites failed to stain with fliior 
escein labeled anti Entamoeba histolytica serum Al 
though on the basis of the presently available evi 
dence these trophozoites cannot be assigned with cer 
Imnty to any fcnouin species they appear to share 
many morphologic characteristics with Entamoeba 
gingivalis 

Observations of amebae m the female genital tract 
a« relatively uncommon Fcntaties de Torres et al 
in surveying the world literature found records of 83 
proven cases and added 40 cases of their own In each 
case the ameba was identified as Entamoeba huto 
lyttca on the basis of its structure the clinical nature 
of the genital infection and the concomitant presence 
of the organism in the intestine 
Amebic trophozoites m the genital canal of a pa 
tient using an intrauterine device and residing m a 
geographic area of low endemicity for E histolytica 
were first reported in 1978 Actmoniyces colonies 
were also present Removal of the lUD promptly re 
suited m the clearing of both organisms The current 
study has been conducted to gather additional mfor 
mation on the prevalence of these infections 

Materials and Methods 

One thousand eighty-eighl genital tract specimens 
from 947 women iveanng mtraulenne devices were 
examined Eight hundred eighty-eighl of the speo 
mens were from 813 females from the Baltimore 
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Stmcturc of Atncba Trcpho-oftcs 
The trophozoUes measured ISptn to 60nrn in the rou 
(me/> obtained gynecologic matenal wet fixed ivith 
95ethanol or spray fixative or in Bourn s solution 
(Figure 2) Vanation in size ivas not related to type of 
fixation or stain employed 

In the Papanicolaou stain the cytoplasm of the 
ameba i«,as pale blue and finely granular Pseudo 
pods when present were clear blunt and frequently 
tnuUidirectional The vesicular nucleus 3pm to 4ftm 
m diameter was eosinophilic The peripheral chfo* 
malm granules and endosome n ere clearjy visible In 
all 13 cases the organisms contained a varied num 
ber of cytoplasmic inclusions to 4ntn m dtame 
ter They were generally rounded or lobulated 
stained darkly with hematoxylin and appeared to be 
ingested remnants of degenerated leukocytes within 
food vacuoles (Figures 2C and 2Di No ingested red 
cells were identified in any of the amebae even ivhen 
found in a bloody background (Figure 2F) 


The cytoplasm was also pale blue m the Gotnon 
V'N^eatlej tnchrome stain but jt appeared gra) m 
iron hemaloxyJin'Stamed organisms The blunt 
multidirectional pseudopods (Figure 2E) w ere shaipl> 
demarcated from the endoplasm m both of these 
slams The cyfoplasmic inclusions and nuclear ele 
menls stained brick red with tnchrome and black 
with iron hematoxylin The nucleus was vesicular 
consisting of a distinct membrane lined with 
chromatin granules and a relatively small compact 
endosome the identify mg diaractenstics of Entn 
moeba In some nuclei the peripheral granules 
were uniform in size and evenly spaced in others 
there was considerable variability m both features 
Typically the endosome was composed of several 
irregularly shaped granules and it was central or ec 
centric Occasionally a surrounding cloudy halo was 
visible A limn network in the form of fine radiating 
filaments was commonly observed (Figures 2A 2B 
2E and 2F) 
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Frequently the organisms were numerous (more 
than 100 per preparation) and usually appeared on a 
background of marked inflammation with many 
neutrophils The amebae occurred in dose assoaa 
lion with Actinomyces (Figure 2C) and also scattered 
throughout the entire specimen No cystic forms 
were observed 

Clinical Data 

The ages of the women harboring amebae m their 
genital tracts varied from 25 to 47 averaging 35 
years (Table II) Six patients resided in Baltimore 
Maryland two in Washington DC one in Detroit 
Michigan one in Boston Massachusetts one in 
Newark New Jersey one m Kansas City Missouri 
and one in Harpers Ferry West Virginia None had a 
history of traveling outside the country within the 
two years before amebae were detected in their gem 
talia One patient however had a history of swim 
ming m sewage polluted water in Louisiana one year 
before the cytologic examination she has had occa 
sional episodes of diarrhea since that time Repeated 
parasitologic stool examinations of this patient as 
well as m two other cases m this senes were negative 
for amebae 

Of the lUDs employed four were Lippes loops •* 
three were Daikon shields ' and three were INCON 
devices* the exact type was not know n in four cases 
The devices had been in place an average of seven 
and a half years (four to 14 years Table II) 

In addition to the presence of an lUD significant 
clinical history included corticosteroid therapy in 
two patients one for Crohn s disease" and the other 
following a laboratory report of a positive LE 
lest One patient was on anticonvulsive drugs for 
psychomotor epilepsy Two patients had a history of 
chronic pelvic inflammatory disease requiring surgi 
cal treatment There was a case of mild arterial 
hypertension (Table ID 

Cytopalhologic studies pnor to lUD insertion 
were aiailable for re\iew in cases 2 and 3 (Figure 3) 
/Iclmornvfcs and amebae were not detected on four 
different occasions before insertion of the device Re 
peat cytologic examination following lUD removal 
was available for study in eight of these 13 women 
(cases 1 to 8) Neither of the organisms was present in 
14 different samples which vserc taken after removal 
of the dev ice 

All 13 women had amebae and Actinomycts while 
the ILFDs vvere still in place No amebae were present 
in four isolated specimens from three patients In one 
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of these patients (case 3) a sample taken three weeks 
following insertion of the lUD contained neither 
Actinomyces nor amebae Both organisms were pres 
enl 12 years later Two months after treatment with 
melromdarole (Flagyl) the amebae disappeared but 
Actinomyces remained In two other patients (cases 2 
and 10) the sample taken five and three years respec 
tively after lUD insertion contained only Achno 
myces while samples taken 11 and four years respec 
lively after insertion of the device had both organ 
isms (Figure 3) 

Pertinent Clinical Abstracts 

Case 2 Age 32 Baltimore resident Fast smears m 
May 1965 during pregnancy and in December 1965 
SIX weeks postpartum contained Trichomonas 
idginalis An INCON device was inserted m Rbru 
ary 1966 When the patient next returned m October 
1970 complaining of lower abdominal pain the 
smear contained Actinomyces and Ueissena gonof 
rhea She received antibiotic therapy for pelvic in 
flammatoiy disease and was seen on several subse 
quent occasions for recurrent episodes Cytologic 
examination on July 6 1977 and on August 19 1977 
(11 years after lUD insertion) revealed Actinomyces 
Entamoeba Trichomonas and Candida The lUO 
was removed on August 22 and a speamen the fol 
lowing day contained no Actinomyces or Entamoe 
ba however 7nc/iomonas and Candida remained 
By September 2 after metronidazole and nystatin 
therapy there was cleanng of all infections Total 
hysterectomy bilateral salpingectomy and right 
oophorectomy were performed on November 25 
1977 for chronic pelvic inflammatory disease 

Cased Age 32 Baltimore resident An INCON de 
vice was inserted on August 11 1965 Fast smears on 
August 11 and September 2 19o5 revealed no m 
flammation or pathogens The INCON device was 
removed and replaced by a Daikon shield on January 
26 1970 and a third device replacement was earned 
out on October 19 1972 for a new Daikon shield A 
third Fast smear on May 10 1977 (12 years of lUD 
use) revealed marked inflammation and the presence 
of Tncliomoiias Actinomyces and Entamoeba After 
metronidazole therapy a cytologic speamen on July 
3 revealed no Trichomonas or Entamoeba but 
marked inflammation and Acfmomyccs remained 
The lUD was removed on July 25 and the cytologic 
material taken on October 5 1977 revealed neither 
inflammation nor Actinomyces 
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F E H U Boston Massachusetts Dr Ringgold 
P H S Outpatient Clinic Detroit Michigan Dr J 
Salva F E H U Nc\sark New Jersey and P M 
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follow ups on patients included in the study F La 
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Cerebral eysticcrcosis from Taenia solium infectton is 
a common disense in Central American countries but 
on infrcffucnt one tn the United States VJc report dis 
lincliic cellular findings in ccrcfcrospmo/ fluid (CSF) 
and attendant clmicol features in file palunts from 
Central America Thepaticnts histories$hou.edxart 
able previous parasitic infestations their nciiro/o^ic 
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sympfoms and signs usually were nonfocal Routine 
examination of CSF of the five patients reiealed ele 
vated leukocyte counts but eosinophtha was found 
in only hto Three of the CSFs showed marked pleo 
cyfosis high lanabilily and atypia indicafing possi 
ble lymphoma of the central nervous system No 
hooWefs or other slrwcfure ossoemfed with parasitic 
invasion were identified The clinical findings to 
getherwith the cellular pleomorphism in CSF gener 
ally suggested an inflammatory lesion rather than 
lymphoma In cerebral cysticercosis confirmation of 
diagnosis rcijuires proof of the etiologic agent 

Cysticercosis the human infection by larvae of the 
pork tapeworm Taenia sohtim is a common disease 
m Latin America Asia Africa Eastern Europe and 
parts of Western Europe ' In the United States tape 
worm infestation occurs infrequently However m 
creasing immigration and world travel are bnnging 
individuals who harbor the disease into geographic 
areas where it is infrequent It is therefore helpful to 
bring Its manifestations to the attention of the dim 
can 

We report on the cytology of the cerebrospinal 
fluid (CSF) of five patients with suspected cysticerco 

SIS 

Case Reports 
Pa(»e»if I 

A 23 year-old woman who lived m El Salvador most 
of her life had complained of frequent headaches 
and blurred vision since she was six years old Her 
condition at that time was diagnosed as hydrocepha 
lus and a right parietal shunt was performed Her 
condition improved especially after steroid therapy 
She visited the United Stales for periodic evaluation 
and treatment On a recent visit to San Francisco the 
vision in her nghl e>e had detenoraied further and 
she complained of increased headaches Her relatives 
noted her emotional instability and failing memory 
Her only significant physical finding was chronic 
papilledema 

Laboratory findings are shown m Table 1 Work 
up including CT scan and pneumoencephalographj 
revealed multiple cysts in the area of the quadn 
geminal astern CSF complement fixation titer for 
cysticercosis was 1 64 Cytologic examination was 
performed on 8 ml of clear slightly yellow CSF 
which had a specfic gravity of 1 005 Most cells were 
lyrmphocytes there also were cells with large round 
nuclei prominent nucleoli scant cytoplasm (Figure 
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Rgorel 

Pauent 1 Httfrogeneouscrll population mth l>Tirhoc>lw aiypi 
cal (on\olutfd J>iTiphoc>*w se\oral ctlls with Jcant c>toplj»ni 
and prominent nucleoli (onginal magnification X 250) 


I) and occasiona? hfs(io0 tes bu! there »vere no poJy 
morphonueJeor leukocytes (PMNs) or eosinophiJs 
aabkU) Nohooklels\serese€n The patient under 
went craniotomy and the cjsts were removed Path 
ologic rcatnmahon showed the c>sl waHs to be the 
t>'pical three lajered configuration of c>sticcra (Rg 
urc 2) Follow up stool examinations for o\a and 
parasites re\ ealed rare eggs of Tnchtms tnchuira and 
Taenin sp The patient relumed to El SaUador for 
follow up 
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Pofienf 2 

A 37 }ear-old man working for United Airlines had 
emigrated from Nicaragua to the United States at age 
21 At age 7he reported!) had tapeworm as well as 
Ascans /umbncoidts infection He had a hisforj of 
episcxiic headaches fever chills and general tnalatse 
associated with a stiff neck CSF evaluation at 
another hospital had >ieldcd 41*0 eosinophils m the 
differential leukocyte count Workup revealed an 
avascular mass m the nghi temporal Jobe CSF com 
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plement fixation titer for cysticercosis was l 4 096 
The patient s sympioms were controlled vntK steroid 
therapy On the day of admission he had three right 
sided focal seizures There were no remarkable local 
tzed neurologic findings 

Laboratory evaluation of CSF obtained by lumbar 
puncture is shown m Table \ Cytoloyic evaluation 
was performed on 2 ml of slightly yellow CSF Most 
cells were lymphocytes a few atypical mononuclear 
cells and PMNs were seen (Table II) The patient 
underwent craniotomy and the cysts were removed 
Pathologic examination showed the three layered 
cyst wall of cysticcrcosis The patient shows persis 
tent neurologic deficit 

PrttMKt J 

A 36 year-old Mexican male recently immigrated to 
the United States He was referred to our institution 
after being evaluated elsewhere for a one month his 
tory of persistent vomiting accompanied by chills 
Physical findings included slight ataxia In the hospi 
tal he had a grand mal seizure Stool was negative for 
ova and parasites Fungal and tuberculosis cultures 
of CSF were negative The CSF complement fixation 
Ulcr (or cysticercosis was 1 2S 600 
CSF laboratory findings are shown in Table I 
Cytologic examination was performed on 5 ml of 
slightly yellow CSF Most cells were lymphocytes 
scattered histiocytes plasma cells and atypical 
mononuclear cells were also present (Table fl) Arte 
nography and pneurnocncephalography revealed no 
cranial defects The patients condition improved 
with steroid therapy and he was referred for con 
finumg/olloii up 

Puticnf4 

A 31 year-old Mexican male had a four to five 
month history of frontal headaches dizziness diplo 
pia blurred vision bilateral weakness nausea and 



Figure 3 

PjI ent 4 Edge oi etll clump showing cellular pleomorphism wiih 
tyiTiptiocylesarid »iyp c»l WiontmptlMr crils Compare vrilH Fig 
urcStong nat magniF cal on X 


vomiting The only significant physical finding was 
chronic papd/edema CSF VDRL Cryptococciis 
Histoplosma Toxoplasma and coccidiosis antibodies 
were negative The CSF cysticercosis complement 
fixation titer was negative Stool examination for ova 
and parasites revealed Entamoebti histolytica and 
TaeniA ova 

Laboratory evaluation of CSF is shown m Table 1 
CSF cytology showed few scattered clumps of cells 
predominanf/yr lymphocytes and histiocytes with 
occasional atypical lymphocytes and PMNs (Table U 
and Figure 3) A CT scan showed diffuse cerebrjtis 
and arachnoiditis with a nght panetal lesion having 
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a nnglike configuration The patient under\%ent 
brain biopsy subsequent pathologic examination 
showed meningoencephalitis and cerebral cysticerco- 
sis (Figures 4 and 5) The patient had previously been 
treated with an antiparasitic drug He returned to 
Mexico 


A 44-year-oId Mexican woman immigrated to the 
United States at age 26 She had a long history of 
mild gait disturbances and seizures Her relatives had 
noted a change in her affect which included dramatic 
mood alteration depression and apparently hysteri¬ 
cal behavior On neurologic examination the patient 
had a flat affect with disorientation to time and 
place The cranial ner\es and the sensorj examina 
tion were within normal limits Reflexes were nor 
mal but there was a right-sided snout and grasp re¬ 
flex There was increased muscle lone 
CSF findings are shown in Table I An EMI scan 
revealed a right parietal calafied lesion CSF cytol¬ 
ogy was performed on multiple occasions the find 
mgs are shown in Table II Many cells were at>'pical 
(Figure 6) CSF cultures for fungi tuberculosis and 
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bactena were negative CSF cvslicercosis titer was 
1 512 The patient was discharged for ps>chiatnc 
follow up and receiv es anticonv ulsant iherapv 


Humans acquire T so/itim infection b\ mges*ion of 
undercooked pork which often contains the en 
c>sfed larvae (c>'slicera) of T <ofiimi The larva 
develops into the adult tapeworm m the human gas 
trointestma! tract Eggs or egg-beanng segments aT 
passed vs ilh the feces and mav be eaten bv pics In the 
pig giJt the eggs develop info mo'ile larvae t\hich 
migrate through the pig s bloodstream to muscle and 
soft tissue In humans vsho mges‘ the eggs from hi. 
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man fecal contamination the eggs may hatch and re 
lease motile larvae that penetrate the bowel and 
spread to other tissues including skin muscle and 
brain * lust as occurs m the pig The motile larvae 
then enlarge and develop into a fluid filled bladder 
containing a future adult scolex the cysticercus 

Ea^ of our patients had a cerebral infection by 
such cysticerci of T solinm Although the disease is 
rare in the United States the geographic origin of 
these five patients suggests a certain population at 
nskforcysticercosis They all lived in Central Amer 
ica a region endemic for T solium Two patients 
had had multiple infestations of other parasites Our 
clinical findings were variable and included psydio 
logic disturbances meningeal signs hydrocephalus 
and seizures Three distinct syndromes have been re 
potted* * (1) localiced cystic lesions with localized 
signs seizures and obstructive hydrocephalitis (2) 
widespread infection and increased intracranial pres 
sure and (3) proliferative inflammatory reaction and 
basal meningitis with fever and signs of meningeal 
irritation There is extensive literature describing the 
presence of CSF pleocytosis m connection with cysti 
cercosis >>**»♦ Our five patients exhibited a wide 
range of cytologic features and shared certain clinical 
features 

CSF eosinophiha has been emphasized as sugges 
live of parasitic involvement of the central nervous 
system (CNS) ’• Only two of our patients shoised 
significant eosinophiha and one of the two showed 
no eosinophils on repeat examination Eosinophiha 
however is not a constant finding in cysticercosis 
The two patients had elevated leukocyte counts and 
the significant cells were predominantly mononu 
clear m morphology The CSF protein content was 
usually elevated 

Cytologic examination of the CSF encompasses a 
wide range of cellular morphology As expiected no 
booklets suggestive of T soimm were found Most 
cells from each patient were lymphocytes Few poly 
morphonuclear cells were seen Occasionally we 
identified histiocytes and plasma cells The signifi 
cant cells appeared to be atypical mononuclear lym 
phoidcells (Figures land 6) In patients 1 3 and 5 the 
presence of these cells raised the possibility of a lym 
phoma of the central nervous system In these pa 
tients cell variability and alypia were extreme but 
none showed clinical evidence of lymphoma The 
distinctive features were atypical reactive lymphoid 
cells m conjunction with a murdcellular population 
The interpretation of these findings was that of a be 
nign reactive process m the central nervous system 
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Ullimale djagnosis required surgical biopsy and 
pathologic evaluation of biopsied material as well as 
complement fixation tests on CSF for T softmn 
Radiographic evaluation including CT scan pro 
vided additional evidence of lesions in the CNS 
Helpful criteria suggested for diagnosis of CNS c>sli 
cercosis* * are (1) patient migrating from an endemic 
area (2) costnophilia of blood (3) eosmophilia of 
CSF (4) CSF lymphocytosis (S) elevated CSF pro¬ 
tein level (6) intestinal infection (7) positive comple¬ 
ment fixation test and (8) calcifications on roentgen 
ogram The Center for Disease Control considers the 
indirect hemagglutination (IHA) and the fluorescent 
antibody tests more reliable means of serologic diag¬ 
nosis than the positiv e complement fixation test 
Our experience with these five cases has shown 
that cerebral inflammatory lesions due to cerebral 
cysticercosis yielded a CSF cytologic pattern of poly¬ 
morphism in which some of the more atypical mam 
festalions raised a differential consideration of pos 
sible CNS lymphoma The cytologic heterogeneity in 
all five patients favored a benign diagnosis and eosi 
nophilia was not a promiment feature In the differ¬ 
ential diagnosis cerebral cysticercosis must be con 
stdered for patients with appropriate clinical s)mp 
toms and when dealing with populations at nsk 
However cysticercosis is only a differential possibil 
ily until definitive evidence of the presence of the 
etiologic agent is obtained 
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T}ie surface configuration of human trancer cells 
mated from their natural setting by fine nee 
aspiration biopsies was studied by scanning electi 
microscopy Cells from seteral carcinomas of 
breast malignant melanomas oat cell caremon 
and a malignant lyniplioma were tlie subject of I 
study Only viable cells identified by light niicr 
copy prior to scanning were selected for study C 
trary to pnor observations on cancer cells in ej 
stons the surface configuration of human cancer c 
obtained directly from tissues is variable and may 
pend significantly on the histologic patterns 

Since ihe application of scanning electron mu 
scopic techniques (SEM) to human exfoliated cells 
Fnedlander in 1969 * numerous studies of surface 
trastmeture mainly pertaining to cells in effusion 
» »• >t and in the unne ‘ have been published Tf 
studies suggested that in fluids differences m surl 
configuration may be observed between cancer < 
and various types of benign cells and raised the h 
of a possible applicability of SEM to diagnosis 1 
viously developed techniques* used in the studie 
surfaces of cells in fluids were now applied to 
study of human cancer cells freshly removed fi 
their natural setting by fine needle aspiration bi 
sies 

Materials and Methods 

Aspiration biopsies of 15 primary breast caremor 
5 malignant melanomas (4 primary and 1 metasta 
5 oat cell carcinomas and 1 malignant lympht 
(large noncleaved cell type) were performed \ 
/me needles /ess than I mm in diameter h/isto! 
cally all breast tumors were infiltrating duct c. 
nomas in two of them gland formation was 
served Four malignant melanomas were epith 
cell type and one was spindle cell type ** 

The techniques developed tn our laboratones 
previously published* are based on light microsci 
(EM) identification of cells pnor to SEM study B 
ly the aspirated cells were immediately suspende 
a commercially available tissue culture med 
(RPMl medium 1640 Grand Island Biological C 
pany Grand Island New York) washed twic 
RPMI by centnfugation for five mmules at 200 g 
allovwed to sediment onto a small area of a spea 
prepared microcoverslip for 20 minutes at room t 
perature The coverslips were fixed in Z'o glutara 
hyde in 0 IM cacodylale buffer (pH 7 4) for 
hours washed in the same buffer and stained wi 

modified Giemsa method The cells were idenhJ 
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Ullimate diagnosis required surgical biops) and 
pathologic evaluation of biopsied matcnal as \sell as 
complement fixation tests on CSF for 7 soUum 
Radiographic evaluation including CT scan pro 
vided additional evidence of lesions in the CNS 
Helpful cntena suggested for diagnosis of CNS cysh 
cercosis* ’ are (1) patient migrating from an endemic 
area (2) eosinophilia of blood (3) cosinophilta of 
CSF (4) CSF lymphocytosis (S) elevated CSF pro¬ 
tein level (6) intestinal infection (7) positive comple¬ 
ment fixation test and (8) calcifications on roentgen 
ogram The Center for Disease Control considers the 
indirect hemagglutination (IHA) and the fluorescent 
antibody tests more reliable means of serologic diag¬ 
nosis than the positive complement fixation lest 
Our expenence with these five cases has shown 
that cerebral inflammatory lesions due to cerebral 
cyslicercosis > lelded a CSF cy lologic pattern of poly¬ 
morphism m which some of the more atypical mam- 
fcslations raised a differential consideration of pos 
sible CNS lymphoma The cytologic heterogeneity in 
all fiv e patients favored a benign diagnosis and eosi 
nophilia was not a promiment feature In the differ¬ 
ential diagnosis cerebral cyslicercosis must be con 
sidered for patients with appropnate clinical symp 
toms and when dealing with populations at nsk 
However cyslicercosis is only a differential possibil¬ 
ity until definitive evidence of the presence of the 
etiologic agent is obtained 
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The surface configuration of human cancer celh re 
moved from their natural setting by fine needle 
aspiration biopsies was studied by scanning electron 
microscopy Cells front several carcinomas of the 
breast malignant melanomas oat cell carcinomas 
and a malignant lymphoma were the subject of this 
study Only viable cells identified by light micros 
copy prior to scanning were selected for study Con 
trary to prior obserpolions on cancer cells iit effu 
stons the surface configuration of human cancer cells 
obtained directly from tissues is variable and may de 
pendsignificantly on the histologic patterns 

Since the application of scanning electron micro 
scopic techniques (SEM) to human exfoliated cells by 
Fn^lander in 1969 ' numerous studies of surface ul 
trastructure mainly pertaining to cells m effusions*' 
»»* »» and in the unne * have been published These 
studies suggested that in fluids differences m surface 
configuration may be observed between cancer cells 
and various types of benign cells and raised the hope 
of a possible applicability of SEM to diagnosis Pre 
viously developed techniques* used in the studies of 
surfaces of cells in fluids were now applied to the 
study of human cancer cells freshly removed from 
their natural selling by fine needle aspiration biop 
sies 

Materials and Methods 

Aspiration biopsies of 15 primary breast carcinomas 
5 malignant melanomas (4 primary and 1 metastatic) 
5 oat cell caranomas and 1 malignant lymphoma 
(large noncleayed cell type) were performed with 
fine needles less than 1 mm in diameter Hislologi 
cally all breast tumors were infiltrating duct cara 
nomas in two of them gland formation was ob 
served Four malignant melanomas were epithelial 
cell type and one was spindle cell type ** 

The techniques developed in our laboratories and 
previously published’ are based on light microscopic 
(LM) identification of cells prior to SEM study Bnef 
ly the aspirated cells were immediately suspended in 
a commercially available tissue culture medium 
(RPMI medium 1640 Grand Island Biological Com 
pany Grand Island New York) washed twice in 
RPMI by cenlnfugation for five minutes at 200g and 
allowed to sediment onto a small area of a specially 
prepared microcoverslip for 20 minutes at room tern 
perature The coverslips were fixed m 2?& glufaralde 
h>de in 0 IM cacodylafe buffer (pH 7 4) for 12 
hours washed in the same buffer and stained with a 
modified Gtcmsa method The cells were identified 
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located and photographed under lotv and hfgh power 
wilh a Zeiss automatic photoscope It must be 
stressed here that during this part of the procedure 
the cells V. ere kept wet 

After photography the cells on the microcover- 
shpsuere fixed in OsO^ in 0 IM cacodylate buf 
fer (pH 7 4) and dehydrated in a senes of acetones 
Fol/owing dehydration the cells were critical point 
dried in Jiquid CO, in a Polaron E3000 apparatus 
coated with 200 A of gold palladium in an E5000 
Polaron sputter coater and examined \vith a JEOL 
JSM 35 at an accelerating v oltage of 25 kv using 
a 200pm obiective aperture and 320 mA beam cur 
rent 

Viability of Aspirated Cells 

The use of aspiration biopsy for the evaluation of 
surface configuration of cells raises a question about 
the degree to which the aspiration procedure affects 
the viability of the examined cells The nuclei of 
glutaraldehyde fixed viable cells stained with the 
modified Giemsa method stained light blue the nu¬ 
clei of necrotic cells stained deep purple Under the 
SEM the necrotic cells displayed surface defects of 
variable size and breaks in the cell membrane Ap* 
proximalely 60% of the cells obtained by fine needle 
aspiration biopsy appeared to be viable and only 
such cells were chosen for this study 

Kesults 

■Hve aspirated material suspended m RPMf con 
sisted of free cells and aggregates of cells The ratio of 
free ceKs to cell clusters \ aned from case to case The 
comparative fields vn LM and SEM may be observed 
on the pairs of corresponding photographs made 
under low magnification as shown m Figures 1 to 5 

Carcinoma of the Breast 

The aspirates contained large clusters of cancer cells 
and single cancer cells The general configuration of 
cell clusters was usually irregular (Figure lA) or ap 
proximalely spherical (Figure ID) 

There were marked differences m shape and size of 
cells forming outer layers of the clusters 77ie surface 
cells in some clusters were rather flat and tightly fit¬ 
ted while m other clusters the cells were clearly dc 
marcated by invaginations of variable depth (Figure 
ID) The outer surfaces of cells m clusters were cov¬ 
ered b> irregular microvilli (MV) which varied 
greatly in configuration size length and density (Fig 
urcs IB C E and F) On some cells the MV were 
numerous and densely packed (Figure iB) Surface 


areas devoid of microvi/h were also observed (Fic 
ureslCandE) 

Approximately 900 single cancer cells were 
scanned They were of greatly variable sizes and 
shapes but were mostly spbcncal The surface config 
uration of these cells was \ anable (Figures 2A and B) 
Long irreguJarsurfaceMV short M V or cells da otd 
of MV were observed Of signal interest was the ap 
pearance of cancer cells with long MV confined to 
sharply demarcated areas of cancer cell surfaces (Fig 
ure 2C) It is likely that such MV-co\ercd surface 
areas corresponded to the part of the cells facing the 
lumen of glandular structures m tissue cells of this 
type constituted more than 60% of all cancer cells in 
the gland forming breast cancer In such tumors ap 
proximatefy 30% of the remaining cells had a few 
sparse short MV (Figure 2D) The remaining cells 
had irregular surfaces deioidofMV 

In breast cancers without obv lous gland formation 
the majority of cancer cells displayed only a few MV 
scattered over the surface or an irregular surface 
without any MV (Figure 2F) There were onlv about 
30% of cancer cells w ilh long MV distributed over a 
limited area as described abov c 
The mode of attachment of breast cancer cells to 
glass was by cytoplasmic filopodia or spiV.es of 
variable length (Figure 2B) 

Afa/ignant lymp/rorna flarge A/otre/eaued Cell Typt) 
The matenal contained predominantly single cells 
and a few small clusters The cancer cells of which 
about 700 were scanned were predominantly sphen 
cal (Rgures 3A and B) Approximately 70% of the 
cells were covered with irregular MV (Figure 3C) 
20% With blebs of \anous sizes and shapes (Figures 
3E to G) Some cells (5% to 30%) were covered with 
surface ridges Generally the malignant cells were at 
tached to the glass by short cytoplasmic projections 
of slightly tapered form and unev en diameter (Figure 
3D) Sometimes these cytoplasmic projections ex 
tended for considerable distances 

Alfl/igna«t Melanoma 

Epitfiel fl( Cell Type Approximately 800 malignant 
cells were scanned The cells were either single or in 
small clusters The cancer cells varied greatly m size 
and^hape within the same sample but many were 
spherical (Figure 4A) In two of the cases approxi 
nxately of the melanoma cells Were covered with 
numerous long irregular MV and 25 % with blebs of 
various sizes and shapes (Figure 4A) 5% had smooth 
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Infiltrating duct cjrcinomasof thebrrasS (A 5)lnfittratingduacaranoina«MthgIjnd formation Comparable 
SEMandL\IIocJtingpicftirfsforF»gurf$rCand2I7<A >C420 B XZ70) (ClCrH/romffieupperporfipno/ 
Figures 2A and 2B (arrows) NumerousMVon th«surface<*f caitcrrcell Notrthai iheMV are present t nly on the 
upper portion of the cell Theiotser part of ihecellsurfaceHsmoothlX S 000) Inset LMot the same cell ( x 540) 
(DICell from the lovser portion of Figures 2A and 2B (arrows) Oncer cel! with few MV scattered o'er ihe enure 
Cell surface (X 6 900) (E)lnfiltralingduci carcinoma wiihgiandforruiion Thmoioplasmic proiecti nsofvart 
ab/elengfhattach thecefi to the glass <x $00) (FUnWfratmgdwctcaranonu without gland formation Cancer 
cell VMth irregularsurfaceConfiguration therearenoMVfX 4 000) Inset LMofthesamecell | X 5"0i 
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Malianant lymphoma (Ur|f noncleavedcelltypel (A fllLow^vref view of Ihewme field in LMandSEM The 
alUhownmFigufeSCiiinjhelower nahi hafKlcomefufPipimSAanJSBCA X 190 B X 170) (C)Malisnanf 
felUovered».iihifrrj!uUf M\ The cell MatUthedlojU sbylongcyloplasm eprojecl on* NoleiheJympho<y>e 
wuh<V.s(igessu](j;esiiv«o(ee<to »(bo«o«HX 3700) tOlHt»h-powet view oil ng cytoplasmic process marked 
byanarrowInFiturejC atiachifiRthecelltoiheglassIX IJ OOO) (E Fllow-powerviewof ihesamefieUmtNf 
and^CM(A X 330 B X 6e0) (C)Matgnantcell shownmEandF crveredwithnumeroussphencalblehsef 
van ussiin jndshapcs (X 3 200) 


surfaces In the remaining two cases approximately 
60'o of the cells were covered with blebs 20'e to 
30*^ had numerous MV and 10*51 had smooth sur 
faces In one case approximately 10*% of the mela 
noma cells had a mixed surface configuration com 
posed of blebs and short MV 

Spirirf/ Cell Tyte Approximate!) 200 malignant 
cells were scanned The elongated cells were either 

single or formed small clusters (Figure 4B) A^wcxi 

malcl) 60*0 of the cells had mierosiIJi JO*?- shenved 
blebs of \ anous sires and shapes and about 10^ had 
smooth surfaces Mahgnant melanona cells rej^nJ 
less of configuration were attached to the glass b) 
thin long or short otcpljsnepro;ectjo^ Q^e 


often the tip of the projection spread on glass for^ 
•ng lamellar cytoplasm 

Oat Cell Cararoma c^theL^z 
Cells of oaf cel] carorema were e*dxr c- tr 
short chains (Hgures 5A to O c' «rull cJusCers 
ure 5E) App’otima efr ce I w-e*e 

scarned m chars -rd c haC -^ txere fcrh-v 
paded w-i- rv-^,asrjc rv'vSr^ trrrrr* S.A arc Et. 
The cance- ccEs had cereraEr s=\vcr t^rrr* S' 
sraetrw w-r^uei xcr^aos trrrrr* 5.*' -v 

flf»eceE>sh''»s^srar«.sao^<rie-rV’\ rcirer^ 
eraTs wer- •vi <se:r. Cr;cricsrDr rrar«s rr 
the ce sfcrt, irr: cv‘'cuis=nr -m»s«s errv 
necrr^. ire -crrc'-rru. cei- ce«5rr«_ Errrre 
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Figure 4 

Malii.n3nt melanoma cells (AIEpiJheltalcelliype Agfoupofmehnoma cells (lefJicosered ivuh irrtRuIar hngMVand 
onemeianomacelU,ihnumeroussurfacebIebs(nsh0()f3 200> Inset LMof ihesamectlls(X 8C0} (BlSpindlecelllvpc 
BinucicateiJma/tgnanlmefanofnaccIf Notesmooihsurfacessithonlyoccasionalsmallblebi{X3 "£W) Inset LMofthe 
sameceII(X6oO) 


5E and D) The cells were aUached lo the glass by a 
large veil of thin lamellar cytoplasm (Figure 5F) 

Discussion 

This study confirmed prior observations (for a sum- 
mary see reference 14) that the great majority of cells 
obtained by thin needle aspiration biopsy are viable 
and suitable for biologic studies The present work is 
the first analysis of surface features of such cells The 
technique used in this work offers the opportunity to 
study the surface configuration of appropriately 
identified human tumor cells of various primary on 
gins The findings suggest that the surface configura¬ 
tion of human cancer in tissues is not uniform and 
reflects the structural arrangements of cells within the 
tumor For instance gland forming breast cancers 
were represented by cancer cells with MV confined to 
the luminal surface Oat cell caranoma cells formed 
chains similar to those seen in tissue 
Human cancer cells removed from their natural 
setting demonstrated a variable surface configuration 
ranging from numerous MV blebs or ndges lo 
almost entirely smooth surfaces MV v>ere seen most 
commonly on surfaces of tumor cells from carcinoma 
of the breast and malignant melanoma Malignant 
Ijmiphoma cells were covered v'lth MV and/or blebs 
or surface ndges Clusters of oat cell carcinoma cells 


had ^ome unique features The smooth-surfactfd 
tightly packed cells displa>ed cellular molding and 
cytoplasmic bridges apparenrf> connecting the 
neighbonng cells 

Except for oat cell carcinoma there was no specific 
surface configuration for an> given tumor type In 
fact the surface configuration of tumor cells of the 
same primary origin varied considerably from case lo 
case The significance of the different wa>s m which 
cancer cel/s of vanous origins attach to glass is not 
clear IVhether these variations reflect the different 
biologic status and potential of tumor cells from dif¬ 
ferent cases of cancers ol the same primary origin re 
mams to be determined The work now in progress 
on a detailed comparison of histology transmission 
electron microscopy and surface configuration of lu 
morcells mayshedsomehghtontheproblcm Hois 
ever it must be noted that most human cancer cells 
suspended in fluids show abundant and irregular sur 
fawMV * 

It also must be noted that differences in surface 
configuration hav e been observ ed among sev oral hu 
man malignant melanoma cell lines m tissue cul 
lure ” The observations suggest that the surface con 
figuration of human cancer cells may depend on the 
environmental conditions Houever confirmatory 
studies are clearly required 
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Liposorroriia in yleural flutd from tuoyaticnfs 
uith metastatic pleomorphic Itposarcoma arc de 
scfil’CfJ Vie maior diagnostic feature of such speci 
mens iirrciiol’ft ly li^ht microscopy ts the pres 
cncc of solitary j»f<omarjiIiic gianl c«Hs irilh cyto 
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ptosmic vacuoles 

/ri some cells transmission electron microscopy re 
teated numerous cyfop/asmic hpidtc droplets With 
scaniitng electron microscopy the cellular surfaces 
uere markedly pleomorphic with rufPes blebs and 
tong rJuM processes 

Liposarcomas are one of the most frequently occur 
ring malignant neoplasms of soft tissues * *•” Their 
major sites of metastasis include the pleura and 
lung ‘ ” '* Yet pleural effusions caused by mela 

static liposarcomas seem to be uncommon and as a 
resub description of the cytologic maiwlcstations of 
liposarcomas in serous fluids is scanty ’ We describe 
below two such examples including the transmission 
and scanning electron microscopic appearances of 
the Iiposarcoma cells from one of our cases 

Materials and Methods 

Smears of the sediment obtained by centrifugation of 
samples of the pleural fluids were wet fixed in 95^e 
ethanol and stained by Ihe Papanicolaou method 
Samples of the buffy coat of the sediment from the 
pleural fluid from case 2 were removed by pipel sus 
pended m 2^ phosphate buffered glutaraldehyde 
and collected on a Nuclepore filler (Nuclepore Cor 
poraiion Pleasanton California) with pores 3fitn in 
diameter The filter was rinsed with buffer postfixed 
with 1*(> collidine buffered osmium tetroxide 
stained en bloc with 20% saturated aqueous uranyl 
acetate and dehydrated through a graded senes of 
ethanol The filter w as then cut into Iw o hemiorcles 
The hemicircle for transmission electron micros 
copy <TEM) was cut into ribbons which were trans 
ferred through propylene oxide into an EPO\ 812- 
Arafdite J(?2 mixture Thin sections were stained with 
Reynolds lead curate The hemicircle for scanning 
electron microscopy (SEM) was cnticaJpoint dned m 
liquid carbon dioxide and then dc sputter coated with 
gold 


i.ase nistoncs 

Case I The patient was a 44 >ear-oId woman who 
had a p/eomorphic fiposarcoma of the right flanJ. in 
completely excised in February and Ma) I 072 fol 
lowed by sj-stemic chemotherapy In July 1972 anx 
ray film of the chest revealed pulmonary metastatic 
neoplasm and bilateral pleural effusions Pleural 
aspirations y .elded a total of 3 it«s of serosangum 
OTs fhud which was found to contain neoplastic 
wis ThepatienfdiedmOcfoberl972 
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Necropsy shelved a fungahng lesion on the 
flank measuring 20X10 cm that extended into the 
relropentoneum Metastatic neoplasm was present 
on the pleurae and in the lungs bronchial lymph 
nodes and thoracic soft tissues In the nght pleural 
space 750 ml of serosangumous fluid was present 

Case 2 The patient vsas a 51 year-old man who 
underwent local excision of a pleomorphic hposar- 
coma from his nght thigh in March 1977 Seven 
months later wide resection of a local recurrence was 
performed At the same time an x ray film of the 
chest revealed pulmonary metastatic neoplasm In 
January 2979 he ivas found to have a massive left 
pleural effusion Two aspirates yielded a total of 3 
liters of serosangumous fluid cytologic examination 
of the fluids revealed neoplastic cells He was dis¬ 
charged to be followed as an outpatient 

Results 

Histotfathohgy 

The neoplasm resected from the first patient was 
composed almost entirely of medium*stzed to giant 
sized cells (Figures 1 and 2) The smaller cells were 
polygonal or fusiform The giant cells were more 
pleomorphic some were very large The Iipoblasfic 
nature of the neoplasm was manifested by cyto 
plasmic vacuolization In some cells the cytoplasm 
was foamy since it contained numerous liny vacu 
olcs whereas in others it contained larger vacuoles of 
vanous sizes Rarely signet nng cells tv ere observed 
Most of the neoplastic cells however had homoge¬ 
neous granular eosinophilic cytoplasm wilhnoevi 
dence of lipid 

The cells were predominantly mononuclear The 
size of the nuclei varied from medium to extremely 
large Many w ere so h> perchromatic that no internal 
structure was visible Some of the nuclear shapes 
were extremely irregular Nucleoli were prominent m 
some nuclei Apparent intranuclear vacuoles were 
seen infrequently Mitotic figures were present in 
most microscopic fields and some were abnormal 
The neoplasm was very cellular without obvious 
stroma Focal necrosis w as present 

The neoplasm of the second patient was similar to 
that described above (Bgure 3) However a higher 
proportion of cells contained cytoplasmic vacuoles 
Furthermore within the second neoplasm there were 
myxoid areas where the spindle and stellate cells had 
more \ csicuhr nuclei 



Ftguft 1 

Case I low power view of ihehi^hly cellular neoplasm demon 
strates Ihe ralher haphazard arrariKemeni of ihe l:posarcoma cells 
inmost of »\hich no c) toplasmic \acvolcsarediscenwWe fhema 
lotylin and eosin X 208) 



Fipjte 2 

Casel Vacuoles arc obvious in some oflhe neoplastic cells rr 
sealing their hposarcomalous naiure Marled nuclear arsd cellular 
pleomorphism is evident (hemalos>Iin and eosin X 528> 


CyiopatUofogu Lt%ht h\tcro<cop\/ 

In both patients the malignant nature of the pleural 
effusions was obwous cytologically The cellular 
samples contained numerous cells that were easily 
recognized as being neoplastic (Figures 4 to 8) Many 
of the cells were extremely large up to STOpm in 
dumetcr with nuclear diameters up to 30(Vm With 
rare exceptions the neoplastic cells were solitary 
Even within the occasional small cluster of liposar 
comacclls iheccllswcreloosclycohesive Thcback 



Vol ne24 
Su IcrS 

Set ten I r Odol ee 19^0 


CytppJ >.■< 



rigurr 3 

Ose2 Lipoufcotru of ih gh Thel po«fcomjCT{l«if>o<i*irei 
Vi i on nihedcgwofeyl pU mevjeuoli* on AI 
mtKlcelSargmononuclMr *no<e* otnlcfll smulmudfje 
(herna oxyl nandcos n X 5 8) 



»cna--x;«r- * 


4 



Tgurf 4 

Caw 1 Thegrra d m voftr j 
TK« Urgni tril Jrirvorsi a «r- 
d vtf K» n of cy pi v-iic xaciofi 



pfound of ihf SHfjfj cc“s„»^ cf jrs e- 
cr> thrpcj tcs and l)-ir"too « *- g ^ 
bcrcfhst oqtesa-sJn-fv-^* j,c* j 
Thoyaru ninj>-f<;j---a.ca 
was mrurlahff ra ^ f 

luIjra'idrLdearrfr~07‘' 

JI0 6I So~t„ dt,»-nrn—Jc m %■ „ 
"JSI 

rnMoflViWfU, 

puAj --f 

‘P’V"o^fr „#,-x 


an, *■ 3,2. 





438 C(‘ii!n^cr et al 


AcJj Cytolo^ IC4 





Tlyurt? 

Cjv* I Thi»»oli|ary Itprwjrcoma c»!l po«^«i«cyeopJaMn»cvacu 
oI<»(if variouMl/nanda rinK^t’nfi/urallon ({’apantc<>lj4Hf 

tiain X MO) 



hpid exhibited no vacuoles These cells contained 
homogeneous lightly cyanophilic c>topla5m Re 
gardJess of whether cytoplasmic \acuoIcs were cvi 
dent all cef/ular borders were indistinct (figures 5 6 
and 8) These wispy ill-dcfined edges blended imper 
ceptibly Into the background of the smear 

Cyiopathology UUrastructurc 
With TEM the shape of the sarcoma cells from the 
second patient varied } really from polygonal to 
elongated The eccentrically located nuclei were ex- 
Iremely pleomorphic ranging from round to deeply 
lobaied (Figure 9} Occasionally multinuclealion 
was discerned The heferochromalin varied in both 
amount and distribution Some nuclei were nearly 
filled with large clumps whereas others had only a 
thin rim alonj the nuclear membrane Huge com 
pact nucleoli were seen in some nuclei Most cells had 
abundant cytoplasm containing large numbers of flat 
profiles of rough endoplasmic reticulum scattered 
throughout the cell without an organized pattern 
Golgi complexes were small and well organized 
Small amounts of smooth endoplasmic reticulum 
with vesicular profiles were present in manj cells 
The mitochondria were small and few in number 
Their lamellar cristac were often oriented alon^ the 
long axis of the organelle Microfilamcnts were scat 
tered through the cytoplasm but were most conspicu 
ous where there were few polyribosomes However 
they did not form a distinctive perinuclear zone 
Most cells contained cytoplasmic lipidic droplets 
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Cjse2 TlienucIfjrmcfnbMn«arci|uitc<fi>tincl Evilly 

ablf tn3cr<*nuclt oli an pn-vnl (I’jpJnico! lou ilairt X 660) 


wis rarely observed Mitotic figures were quite un 
common Nuclear-cytoplasmic ntios varied consid 
trnbly m a small proportion of the liposarcoma 
cells the nuclcir-cytoplasmic ratio was somewhat 
less than whereas in others almost the entire 

cell W 1 S occupied by the nucleus 

While some of the sircomi cells were dominated 
by 1 single large clear cylophsmic vicuole many 
contained numerous vicuolcs of vinous sizes (Fig 
urcs5ind7) In most cells the viciioles were penph 

erally sitinted (fij^urcs 5 and 7) Other maligmnt 
cells ippircntly hivinj lost the ability to produce 
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which vaned greatly in size A few contained scat 
tercd glycogen particles within the cytoplasmic ma 
trix (Figure 10) The contours of the cell surfaces were 
highly irregular with unusual thin cell processes re 
scmbling microvilli Specific intercellular junctions 
were not observed Pinocylosis was not evident 

The malignant cells seen by SEM appeared quite 
pleomorphic They occurred individually and were 
ovoid or ellipsoid (Figures 11 and 12) Stellate or fusi 
form cells were not seen Cell surface structure vaned 
considerably Small ruffles vanous-sized blebs and 
irregular microvilli were all noted on the sarcoma 
cells The neoplastic cells were mixed with erythro 
cytes lymphocytes histiocytes and a considerable 
amount of fibrin 

Discussion 

Although the lungs and pleurae are among the most 
common sites of metastatic liposarcomas • ” ** •* the 
frequency of malignant pleural effusions due to these 
neoplasms is not recorded The recent literature con 
tains a number of excellent reviews of liposarcomas 
but none mentions the associated serous effusions ' * 

Morion and his colleagues'^ performed viral 
studies in tissue culture on liposarcoma cells obtained 
from pleural fluid However their report did not deal 
with the cytomorphology of such fluids Such de 
scfiplions have been virtually limited to those of 
Hajdu and Hajdu * Their book contained several 
illustrations of exfoliated cells from liposarcomas 
one derived from pleural fluid Yet they did not em 
phasizc the mark^ pleomorphism and massive size 






figure 11 

SEM of I poMrcomacell covered with numerous ruffles and blebs 
MarlisareSHm 



alta.MbIc by Ihe nroplasbc cells Ihese Iserc promi 

ncm (Mures of Ihe cells in our matenji 

Liposarcomas most otien present as a large mass 
on a limb or in Ihe relropentoneum Therefore in 

rnosl palienis 1 ,ho harbor such neoplasms 11 15 likely 

lhat Ihe ™iure of Ihe pnmary neoplasm will be 
^oinm befom a serous effusion develops Rendering 
a ^lol^ic diagnosis of liposarcoma would then be 

w.th'an'aS”' those 

Wth an abdominal liposarcoma Ihe true nalurc of 
Uie fusion may nol be recognized early In these pa 
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Tigure? 

Case 1 This solitary hposarcoma ce\l possesses cytopWimc vacu 
oIeso^ various sties and a signet ring configuration (Papanicolaou 
stain X 660) 
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Case2 Thenuclearinfmbrancsareqoifcdistincl Easilyrecognir 
able macronucleoli are present (Papanicolaoustain X 660) 


was rarel> observed Milotic figures \%ere quile un 
common Nuclear-cyloplasmic ratios \aned consid 
erably in a small proportion of the liposarcoma 
cells the nuclcar-cytopIasmic ratio was somctvhal 
less than SO^e whereas in others almost the cnlire 
cell ssas occupied by the nucleus 

While some of the sarcoma cells were dominated 
b> a single large clear cytoplasmic \acuoIe many 
contained numerous vacuoles of various sizes (Rg 
ures5and7) In most cells the vacuoles were penph 
erallj situated (Rgures 5 and 7) Other malignant 
cells apparently having lost the ability to produce 


lipid exhibited no vacuoles These cells contained 
homogeneous lightly cyanophilic cytoplasm Re¬ 
gardless of whether cytoplasmic vacuoles were cvi 
dent all cellular borders were indistinct (Rgures 5 6 
and 8) These wispy ill-defincd edges blended imper¬ 
ceptibly into the background of the smear 

Ci/topathohgv Ultrastnicturc 
With TEM the shape of the sarcoma cells from the 
second patient varied greatly from polygonal to 
elongated The eccentrically located nuclei were ex 
Iremcly pleomorphic ranging from round to deeply 
lobaled (Figure 0 ) Occasionally multinucleation 
was discerned The helerochromatin varied m both 
amount and distnbution Some nuclei were nearly 
filled with large clumps whereas others had only a 
ihm nm along the nuclear membrane Huge com 
pact nucleoli were seen m some nuclei Most cells had 
abundant cytoplasm containing large numbers of flat 
profiles of rough endoplasmic reticulum scattered 
throughout the cell without an organized pattern 
Golgi complexes were small and well organized 
Small amounts of smooth endoplasmic reticulum 
With vesicular profiles were present in many cells 
The mitochondna were small and few in number 
Their lamellar enstae were often onented along the 
long axis of the organelle Microfilaments were scat 
tered through the cytoplasm but were most conspicu 
ous where there were few polyribosomes However 
they did not form a distinctive perinuclear zone 
Most cells contained cytoplasmic Iipidic droplets 
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which varied greatly in size A few contained scat 
tcred glycogen particles within the cytoplasmic ma 
Irix {Figure 10) The contours of the cell surfaces were 
highly irregular with unusual thin cell processes re 
semblmg microvilli Specific intercellular junctions 
were not observed Pinocytosis was not evident 

The malignant cells seen by SEM appeared quite 
pleomorphic They occurred individually and were 
ovoid or ellipsoid (Figures 11 and 12) Stellate or fust 
form cells were not seen Cell surface structure vaned 
considerably Small ruffles vanous-sized blebs and 
irregular microvilli were all noted on the sarcoma 
cells The neoplastic cells were mixed with erylhro 
cytes lymphocytes histiocytes and a considerable 
amount of fibrin 

Discussion 

Although the lungs and pleurae are among the most 
common sites of metastatic liposarcomas * *' the 
frequency of malignant pleural effusions due to these 
neoplasms is not recorded The recent literature con 
tains 3 number of excellent reviews of liposarcomas 
but none mentions the associated serous effusions • * 

• IIUIII 

Morton and his colleagues'* performed viral 
studies in tissue culture on liposarcoma cells obtained 
from pleural fluid However their report did not deal 
with the cytomorphology of such fluids Such de 
scriplions have been virtually limited to those of 
Hajdu and Hajdu * Their book contained several 
illustrations of exfoliated cells from liposarcomas 
onedensed from pleural fluid Yet theydidnolem 
phasize the mark^ plcomorphism and massive size 
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tienls prease c> lologic diagnosis could be cspeciall> 
difficult The differential diagnosis would also have 
to include adenocarcinomas and other sarcomas 

Several morphologic features may be helpful in 
discriminating between metastatic hposarcomas and 
adenocarcinomas First the enormous size of some of 
the cells in the pleomoj^hic hposarcomas is rarely 
attained by adenocarcinomas Usually cells of 
adenocarcinomas are not as pleomorphic as those of 
pleomorphic hposarcomas The degree of vacuoliza' 
lion IS greater in many of the cells of the pleomorphic 
iiposarcomas than that in typical adenocarcinoma 
cells Adenocarcinoma cells often are well delimited 
with distinct cell boundaries whereas the edges of 
Iiposarcoma cells are ill defined and appear to blend 
into the background finally a major difference was 
the almost total lack of cohesiveness of the Iiposar¬ 
coma cells from both of our patients Even m those 
adenocarcinomas characterized mainly b> solitary 
cells some cell clusters are usually apparent 

The absence of cohesiveness may help to distin 
guish the cells of pleomorphic hposarcomas from 
those of other malignant mesenchymal tumors 
Hajdu and Hajdu’ included synovial sarcomas and 
angiosarcomas within the differential diagnosis Ac¬ 
cording to these authors the cells from both of these 
neoplasms show a tendency to cluster The extreme 
pleomorphism of these hposarcomas may also be a 
clue to their identity Bizarre giant cells may be a 
feature of certain other sarcomas such as certain 
rhabdomyosarcomas * However the presence of 
hyperchromalic nuclei within such giant cells may 
suggest a Iiposarcoma * Finally marked cylo 
plasmic vacuolization is also suggestive of Iiposar¬ 
coma 

TEM IS also helpful in separating pleomorphic 
hposarcomas from other malignant neoplasms The 
absence of specific intercellular junctions aids in ehm 
mating caranomas from consideration More dcfini 
tivcly the presence of well-developed lipid<ontam 
mg organelles confirms the diagnosis of Iiposarcoma 
The first reported ultrastructural study of a pleo 
morphic Iiposarcoma was that by Kalderon and 
Fethiere* recently Reddick et al summarized their 
findings in three such neoplasms ” This second 
group of workers claimed that pleomorphic liposar 
comas can be distinguished from malignant fibrous 
hjstiocjtomas on the basis of a conspicuous pen 
nuclear zone of microfilaments in the latter neo 
plasm absent in the former and from pleomorphic 
rhabdomyosarcomas by the lack of myosin filaments 
in Iiposarcomas The ultraslruciure of other classes 


of Iiposarcomas has been reported infrequent 

I> 

We are unaware of anj previous report of a scan 
ning electron microscopic study of a Iiposarcoma 
Our work demonstrated the marked pleomorphism 
of these malignant cells it also revealed the bizarre 
and highly variable nature of their surfaces Adeno 
caranoma cells in effusions could be easily distin 
guished from Iiposarcoma b> SEM However it 
would not help to distinguish small Iiposarcoma cells 
from histiocytes which have similar surface charac 
ienstics ^ 
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The Potential Value of 
Immunoperoxidase 
Techniques in 
Diagnostic Cytology 

Mehrdad Nadji, M D , M I A C 


A sU^htl}/ modified immmiopcroxtdase method was 
developed in our laboratory and applied to a variety 
of aspiration and exfoliative cytologic material Our 
aims were (1) to explore the appUcabihty of the tm 
munoperoxidase procedure to dtagnoslie cvtology 
(2) to attempt to define the histogenesis of neoplastie 
ccl/s w/tcit morphology alone proved insufficient 
and (3) to investigate the possibility of diffcrcntiatuig 
reactive from ntoplastic tymphorcficular disorders 
by studying their unmunoghbuhn patterns 

Our findings indicate that the immunoperoxidase 
technique is applicable to cytologic material The 
simplicity of the procedure combined with its high 
scrtsietutfy and excellent morphology meats wider 
application of this technique to routine diagnostic 
cvtology 
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Imiriunopcroxjdase techniques are a group of immu 
noenzymatic procedures capable of dcmonslrattnfi 
vanous cell and tissue antigens The> share many 
pnnciples with the already established immunofluor 
escence methods Immunoperoxidase however 
lacks the major disadvantages of immunofluorcs 
cence namely, instability of stain requirement for 
fresh tissue and specialize microscopy These com 
bined with the apparently higher sensitivity of the 
technique and its superior morphologic results are 
responsible for the increasing popularity of immuno 
peroxidase techniques and are reflected m the rapid 
proliferation of reports on applications of the method 
m the recent medical literature 

With few exceptions however the application of 
immunoperoxidase procedures in diagnostic pathol 
ogy has been limited to its utilization in histopaihol 
ogy Cytology surprisingly has enjoyed very little 
of the potential value of these techniques as an aid to 
histogenelic diagnosis This report is the result of our 
experience with the application of immunoperoxi 
dase procedures to routine cytologic material in the 
past few years 

Materials and Methods 

Source of Specimens 

Routine cytologic speomens were utilized pnmanfy 
in this study These included cervicovagmal cxfolia 
tive matcnal serous fluids brush and wash spcci 
mens fine needle aspirations and tissue impnnts The 
majority of cell samples studied however were 
those from body cavity effusions and fine needle 
aspirations 

Types of Preparation 

Cell smears imprints and cell blocks as well as filter 
and cy toccnlrifuge preparations were all utilized for 
the immunoperoxidase staining Equally good results 
were obtained from all types of cell preparations 
with the exception of filler specimens The heavy 
nonspecific background staining of the filter masked 
the underlying cellular reaction and therefore incur 
hands filter preparations were found unsuitable for 
the evaluation of immunoperoxidase reactions m 
cytology Cell block preparations had to be deparaf 
finized prior to the immunologic procedure hence 
they were handled m a manner similar to that for the 
histopathologic speamens 

Types of Fixation 

The immunoperoxidase procedure was earned out on 
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cell samples tixed by a vaiiely of techniques Best 
results however were obtained front the 
preparations fixed either m 95*^ ethanol or buffered 
formol acetone The latter was suggested by Mason 
el al * who studied the effects of different cell f»xa 
tives on the results of immunoperoxidase slaimng of 
peripheral blood and bone marrow smears 
On many occasions the consideration for immu 
nopcfoxidasc study came about only after exatnina 
lion of the Papamcolaou-staincd preparations In 
these instances the covcrglass was removed and the 
specimens were destained in a solution of acid alco 
hoi and then carried through the steps of the immu 
nologic reaction 

Iniinwnopcforidflse Tcc)iM»< 7 iies 

In each of the several variations of the immunoperox 
idasc method the enzymatic activity of horseradish 
peroxidase is used in the presence of hydrogen perox 
Idc and a chromogenic substrate c g diaminoberui 
dine as a visual marker Most of the currently util 
lied techniques fall mlo two general categories per 
oxidase con)Ugate methods and unlabelled antibody 
procedures In our laboratory we prefer the unia 
belled antibody peroxidase antiperoxidase (PAPl 
procedure pioneered by Stemberger Among the 
advantages of the PAP technique are its higher sensi 
tivity and the availability of good^qualit^ commer 
cial PAP preparations For details of theoretical and 
technical aspects of PAP and other immunoperoxi 
dase procedures the reader should refer to the excel 
lent recent reviews bj Stefrbergfr'*andTaylor ’ 


be determined by checkerboard study 

8 Wash wnlh three changes of PBS 10 minutes 

9 Add drops of swine anlirabbit immunoglobulin 
X 20 30 minutes 

10 Wash with three changes of PBS 

11 Add drops of peroxidase antiperoxidase {rab 
bit) proper dilution should be determined from 
checkerboard study 30 minutes 

12 Wash with three changes of PBS 

13 Add drops of 3 3 diammobenzide letrahydfo 
chloride (DAB) solution containing hydrogen perox 
idasc (6 mg DAB + 10 ml PBS + 4 drops of 3*^ 
hydrogen peroxide) 3 to 8 minutes This solution 
tbiould be prepared fresh before administration 
While working with DAB one should use caution 
and wear a mask and gloves The DAB reaction 
should preferably be carried out under a ventilated 
hood 

14 Wash with running tap water 5 minutes 

15 Counlerstain with hematoxylin or ether nucle¬ 
ar stains 

16 Dehydrate with increasing grades of ethanol 
clear m xylol and mount 

Svwne aniiiabbit immunoglobulin and rabbit PAP 
were obtained commercially (Dako Accurate Qiem 
ical and Scientific Corporation HicksviUe Neiv 
York) The following primary antisera were used in 
this study rabbit antisera to light and heaw chain 
immunoglobulins ard nuranidase (Dako Accurate 
Chemical and SaentifiC Corpora ion HicksviUe 
Neiv York) antisera to ho'iro’« (Calbiochem Behr 


PAPStiiining Procrdiire 

The following » the step b>-stfp sequence of the 
PAP method for cytologic specimens as performed in 
our laboratory 

1 Circle the spoomen on the glass slide with a dia 
mond marker 

2 Deparaffmue in xylol 3 minutes (for cell 
blocks) 

3 ffydraieindccreasinggradesofelhanol 

4 Block endogenous pcroxidasewithO^'' Mdiv 
pen peroxide in methanol SOminutes 

5 Rmsem tap water and wash in p‘‘esrhaeixJ 

fefedsalme(PBS) Sninu'es ^ 

6 Cover the circles w^^h normal $wire se-j=j 

7 I>«ant excess nomal swie se^jn aM ,4^ 

dmps of rabbit antiscnin to,Va^ ^ 

Proper dilune-i of pn-xaryra^^ 


•iig an uxaoies 

to onctxfev elopmen^ artigcrs (Dr A Ca5tro Hor 
mo-e Kfsea-cfi LaNiraiory Umver52*> of Miami 
5choo'crVedan» Miami Flonda) andrabbitanti 
to F osj e-s?eafic aod phosphatase (gener 
evsV roppLed fey Dr T M Chu Roswell Park 
'femo'iaf fnsfitute Buffalo New York) All 
dLljo by phnspbauMtercd sahne 

fpH 7-. to 7e; AH reactions uere performed at 
rora K-.f,crati.re M C) uing a (nimiity ckarnber 
to ted-jce ciaporetion of ife reaganls The actua) 
J-Sfioo of inn.bat.on nt slej. 7 varied considerably 
d pe^ngon Lhe type a.-d the strength of the prtma 

T", '«J'»o8<><hetna|on!y„f,eac 

^l^Sd " '’‘'■““ntuno 
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ogy Ihis can be accomplished by testing senal dilu 
lions of pnmary antiserum against several concenlra 
lions of PAP on multiple rcculs from the same tissue 
blocJ. fn cytology however the number of available 
slides may be a limiting factor We have used mul 
fiple impnnts of normal tissues e g spleen for his¬ 
tiocytes in order to overcome this problem When¬ 
ever this was not feasible concentrations of antibody 
slightly higher than those which proved optimal for 
tissue section were used successfully 

Controls 

Since truly monospecific antibodies probably do not 
exist It is imperative that known positives and nega¬ 
tives are included in each immunoperoxtdase reac¬ 
tion Ev ery run should also include antibody controls 
by emitting the primary antibody and/or substitut¬ 
ing the pnmary antiserum with nonimmune rabbit 
serum On those occasions in which only one slide 
was available for study we utilized one-half of the 
slide surface for the antibody control Two circles 
were etched on the slide using a diamond marker 
One circle was covered by pnmary antiserum, while 
nonimmune serum was added to the adiacent circle 

Results 

Jnterprclntiori 

Positive reactions appear as brown granules con 
tamed within the cell or on the surface of cell mem 
branes depending on the location of the antigens 
under study Frequently in cytologic malenal from 
fine needle aspiration or body cavity fluids a posi 
tive reaction in the background material may be en 
countered as well This is not surpnsmg since intra 
cellular antigens may be either secreted by the cells or 
extruded from the cell by the mechanical action of 
smeanng the cells on the slide 

For the positive results to be considered true and 
valid the known positive slide should be positive 
whereas known negative and antibody controls 
should show a negative reaction Intracellular hemo 
sidenn melanin and similar pigments arc different 
from DAB in color and texture Examination of con 
trol slides will also show their presence Final!) dc 
generated and necrotic cells often show a nonspecific 
positive reaction For this reason positive interprela 
tion should be limited to (hose cells which appear 
viable and morphologicall) intact 

Application 

Immunoperoxidase procedures in this stud) were pn 


manly utilized to demonstrate intracellular antigens 
These included immunoglobulins (light and heavy 
chains) enz>Tnes (murarnidase and prostale^pecibc 
acid phophatase) hormones (gastrin calcitonin 
insulin and glucagon) and tumor markers (o fetopro 
tcifi human chononic gonadotropin and carcinocm 
bryonic antigen) 

Jtnrtiutioghlnilins 

A vanely of lymphoprolifcrativc disorders were 
studied for evidence of monoclonal immunoglobulin 
production utilizing anti ic and anti A light chain anti 
bodies The monoclonalily and therefore the 
neoplastic nature of fiv e samples (two myelomas and 
three large cell lymphomas) were clearly demon 
straled by this technique (Figures 3 to 3) CoriverscI) 
13 nonncoplastic lesions including two cases of 
chronic lymphocy tic thyroiditis and four aspirations 
from reactive lymph nodes depicted a polyclonal 
pattern of intracellular immunoglobulins 

It IS important to note that the method was found 
unsuitable for demonstration of immunoglobulins m 
smalilymphoc) fes For example tuberculous pleu 
nlis and a pleural effusion m a case of chronic )ym 
phocytic leukemia could not be distinguished since 
both samples contained predominant!) wcll*differen 
hated small lymphocytes None of the 14 nonlym 
phoid malignancies showed intracellular immuno 
globulins 

& 

The value of prostatic acid phosphatase as an immu 
nohisiochcmical marker to differentiate prostatic 
from nonproslatic neoplasms has been established by 
us previously " The same antiserum was used to con 
firm the prostatic ongm of three adcnocaranomas on 
fine needle aspirations from lymph nodes (Figure 4) 
Prostatic pnmary was ruled out on four other sam 
pies (two aspirates and two fluids) utilizing the same 
technique All positive and negative cases were sub 
scquenlly confirmed by histologic and/or clinical 
findings 

Cytoplasmic murarnidase (lysozyme) was demon 
slrated in histiocy tes and macrophages whereas lym 
phocyles stained consistently negative The intensity 
of the reaction varied from cell to cell but it was 
more sinking in cells actively involved in phagocyte 
sis Pulmonary macrophages polymorphonuclear 
leukocytes and occasional reactive mcsothclial cells 
show ed positiv e staining (Figure 5) 
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Intracellular gastnn was demonstrated in an aspirate 
from a pancreatic islet cell tumor The patient had 
clinical symptoms of the Zollinger Ellison syndrome 
Subsequent autops) revealed widespread tumor with 
multiple hepatic metastases 

Tissue imprints from two other pancreatic islet cell 
tumors ivhich clinically appeared nonfunctional 
showed positive reaction for gastrin msulm and 
glucagon concomitantly These cases required 24 
hours incubation with the primary antiserum for 
optimum results An impnnl from a medullary cara- 
noma of the thyroid gland was similarly positively 
stained for calcitonin 

Oncocicichpmcntat Antigens 
The p subunit of human chorionic gonadotropin was 
localized in benign syncytiotrophoblasls on cervical 
smears of two pregnant females with first trimester 
bleeding (Figure 6) Giant cell histiocytes and mulli 
nucleated decidual cells m several other samples 
showed a negative reaction for chononic gonadotro 
pm Malignant irophoblasts cm a fine needle aspira 
tion sample from a patient with metastatic mwed 
germ cell tumor of the ovary in the lung exhibited a 
variable but positive reaction 

Carcmoembiyonic antigen was localized mtracy 
toplasmically in the following samples fine needle 
aspiration of the liver with metastatic signet nng cell 
carcinoma of (he stomach cells from primary adeno 
carcinoma of the lung in pleural fluid and cells from 
mucinous cystadenocaremoma of the ovary m pen 
toneal fluid 

o fetoprotein was demonstrated both m tissue and 
cells of ascitic fluid from a young patient with recur 
rent endodermal sinus tumor of the ov iry 

Discussion 

The morphologic cnteria currently used in diagnostic 
cytology at limes fail to define the true nature or his 
logenetic origin of neoplastic cells Ancillary means 
such as scanning or transmission electron micros 
copy cell culture and chromosomal studies have 
been used sporadically as an aid to specific identifi* 
cation of tumor cells However these techniques fall 
short of being practical for daily usage in cytology 
arc considered a luxury and are not available in 
many laboratoncs 

Special cylochemical slams eg muacarminc or 
colloidal iron hav c occasionally aided the c> tologist 
but these tinctonal reactions are often nonspcafic 

and reflect the underlying cellular metabolism which 


IS shared by a vanely of different cell types 
When (he immunofluorescence technique was in 
Iroduced in 1941 « it was hoped that it would be 
come a routine procedure in pathology providing 
important information about the function or hislo 
genesis of various lesions The requirement of fresh 
or specially prepared tissue coupled with complex 
ultraviolet microscopy and poor resolution of cell or 
tissue morphology severely limited the widespread 
use of this method 

In 1966 enzyme labelled antibodies were devel 
qp*»d‘ and have been successfully applied to for 
malm fixed paraffin-embedded routine histopJtho 
logic sections * * Immunoperoxidase techniques 
have added the long awaited new dimension to pa 
thology by combining excellent morphology with 
specific demonstration of cellular antigens Due to 
the versatility of the technique it became possible for 
(he first time to study histopathologic matenal m a 
retrospective fashion During the first decade fol 
lowing the introduction of immunoperoxidase the 
technique was primarily applied to histopathologic 
matenal Limited experience has been reported with 
regard to its usage in diagnostic cy lology 
Many cellular antigens withstand conventional 
preparation fixation and staining methods Incyto 
logic samples although the cell membrane is not 
mechanically opened as it is with histologic sections 
there appears to be adequate penetration of antisera 
into the cells follmving many routine fixation tech¬ 
niques When combined with excellent cylomorpho 
logic preservation this makes immunoptroxidasc an 
ideal special slain in diagnostic cytopathology 
In this paper several examples of the potenlnl 
value of the immunoperoxidase technique m diagnos 
lie cytology are presented For example akin to his 
topathology positive cytoplasmic staining for immu 
noglobulms may distinguish malignant lymphomas 
from undifferentiated epithelial or mesenchymal ma 
lignanacs A monoclonal reaction for immunoglobu 
Iin can be used as an indication of the neoplastic 
nature of an otherwise ambiguous Ijmphorclicular 
lesion Similarly identification and differentiation of 
various endocrine neoplasms can bcaidcdby demon 
stration of their cytoplasmic hormonal content 

Undoubtedly characterization of different cell 
lines by immunochemical techniques utilizing cell 
speafjcantisera wiff play a major rofe in the future of 
routine diagnostic histopathology as well as 
cytology Several of these specific cell markers areal 
ready being utilized in a number of laboratoncs The 
following IS a partial listing of some of these cell 
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speafic products already in use muramidase {or his 
liocytes monocytes and macrophages'® proslalic 
acid phosphatase for benign or malignant prostalic 
glandular epithelium’" factor VIII related aniigeit 
for endothelial cells' glial fibrillary acidic protein {of 
benign or malignant glial cells* and anlimesolhelial 
cell scrum for benign and malignant mesolhehal 
cells " For a complete listing of potential diagnostic 
markers the reader should refer to the excellent re 
view article by DeLcllisetal * 

The importance of strict adherence to the usage of 
controls as a basis for the critical appraisal of the re 
suits cannot be overemphasized All too often the 
commercially available antisera are not truly mono 
specific and absorption studies are necessary lO 
order to validate a positive reaction Similar toother 
immunologic reactions with tmmunoperoxidase 
techniques the danger of false negative and false 
positive results should be circumvented by the simul 
tancous study of known positive and negative con 
trol cases 

It IS hoped that as more truly monospecific antisera 
(produced by hybndomas ) become available immo 
noperoxidase methods will be used more often as 
additional diagnostic tools to complement traditional 
cytomorphologic criteria 
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Trichomonas vaginalis 
in Cytologic Material 
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hi the course of studies on t/ic /nsfopafliology and 
pathogenesis of tnchonional infcctwns specific mill 
sera to Trichomonas vaginalis were produced Using 
these antisera conventional tnununocytochcmical 
teehnujues were modified and applied to a tanetv of 
cytologic specimens With this mcthadology tneho 
monal organisms ■were identified tii speattH ns from 
usual and unexpected locations These findings plus 
the potential applications of similar methodologies to 
olhtr areas of cytopathohgy are reported 
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In recent years the literature has been inundated with 
reports of apphcafions of immunocjtochemical tcch 
niques to histopathology The remarkable populant) 
of these techniques relates to several factors (1) the 
specific localization and identification of antigenic 
sites (2) the use of tissue that has been fixed and pro 
cessed by routine procedures and (3) the applicabil 
ity to a Hide vanely of tissues and antigens Af 
though immunocytochemicaJ techniques represent a 
burgeoning area of both diagnosticand investigative 
histopathology we are not awaix of the similar 
application of these techniques to diagnostic 
cy tology This report represents our initial efforts to 
employ such techniques m a single discrete area of 
diagnostic exfoliative cytology 
Trichomonas vaginalis is a common pathogen of 
the female genitourinary tract and can usually be 
identified with case m routine Papanicolaou-stained 
cytologic preparations of gynecologic matenal In 
these preparations they appear as poorly defined 
greyish masses often not very different m staining 
characteristics from the background In a wet prepa 
ration such as fresh unstained unne T t'mjuiiT/w 
organisms are identified largely by ihe/r motility In 
stained preparations they may be recognized by 
their shape their size the eye appearance of the 
nucleus and occasionally a flagellum (Figure J) Frc 
qucnlly the diagnosis of this protozoan is made not 
so much by the morphologic identification of the 
organisms themselves as by the features that arc tra 
ditionally associated with trichomona! infection 
such as perinuclear halos and "BB shot ofpolymor 
phonuclear leukocytes * 

The unequivocal identification of these organisms 
from unusual i e extragenital sites may be cs 
trcmely difficult however Although tnchomonads 
may be stained by a variety of slams including 
Giomsa melhenamme silver alcian blue and iron 
hematoxylin all of these stains lack specificity and 
fail to differentiate the organisms from other cellular 
elements and the surrounding background Utilizing 
the antigenic speaficity of tnchomonal organisms 
immunoperoxidase staining has been employed for 
their speafic identification This method giv es repro 
ductble results and a permanent preparation and 
utilizes ordinary light microscopy 

Malcnals and Methods 

Details of the preparation of the antitrichomonal 
antibody have been reported previously * The 
method of indirect immunoperoxidase staining em 
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utes (7) diaminobenzidine 4 minutes All solutions 
were prepared in Tris buffer and Tris buffered saline 
was used to nnse the preparations between each step 
In the present study duplicate cervical smears 
were obtained from 100 patients seen at the Vander 
blit University Medical Center gynecology clinic 
One set of smears was routinely stained by the Papa 
nicotaou method and screened The duplicate set was 
stained for Trichomonas With the indirect immuno 
peroxidase technique and then counterstamed with 
either routine Papanicolaou stain or light green In 
addition 22 unne cytology specimens from VA P^ 
tienls who evidenced Trichomonas on routine urinal 
ysis were also stained with this method Smears of 
organisms obtained directly from the culture medium 
were prepared and used as controls 

The immunoperoxidase staining was also at 
tempted on slides from ten cervical smears that had 
been previously stained by the Papanicolaou meth 
od The only additional step was the exposure of the 
slides to xylene to remove Hie coverslips 


Results 

The results of the application of immunoperoxida*e 
slaimng to routine cervical smears are demonstrated 
in Figure 2 The organisms stain dark broivn have a 
granular appearance and stand out sharply against 
the background They are easily noticed on lo»» 
power examination espeoally with the light green 
counlerstam 

In order to ev aluafe the usefulness of this technique 
for identifying Trichomonas the results of the rou 
line cytologic examination of the 100 cemcal smears 
Here obtained and compared mfh those obtained 
after immunoperoxidase staining Trichomonas 
ojgamsms had been observed and reported in four 
Cases by use of the routine preparation Using the 
imrr^-opeTjxjdase procedure organisms Here un 
equiTOcaUv idertJ ed m these same 4 cases and in an 
aditic'al Ic Rve more spenmens showed what 
wre fe't to fragmented or deformed organisms 
but becauseno classical fonns Here identified in these 
cases they are no included as positive results Di/i 
ge” «e'T3‘peujTeiesaTejiing of the original routine 
fyp-epared slides from the 16 additional positive 
OSes found by immunoperoxidase staining revealed 
me presence of probable Tnchorronas m several 
cases Most of these sLdes however did not contain 

7 ™*'score lf.e fact 

to *nve state 

lolcoinpansons 6ut to illustratt the overall utility 
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rncfiortioJifls ra^ino/is in urint after immunopcroxidase slaining 
Note the antibody complexinj? ith the flaRcIlum {X 2^) 


of the technique To further illustrate the usefulness 
of this procedure we examined 22 urine cylolog> 
preparations from patients previously demonstrated 
to have Tnc/ionionns on routine urinalysis Organ* 
isms were demonstrated in all 22 cases (Figure 3) 

In the cervical smears that had been previously 
Papanicolaou stained no difficultv was encountered 
in overlay mg the peroxidase stain with acceptable re 
suits The organisms were again readilx identified 
but with the darker background in these prestamed 
slides there was not the same degree of contrast as 
seen in the abo\ e cases 

Discussion 

Although It IS a relatively new technique immune 
peroxidase staining has become a very popular tool 
for dtmonslration of large numbers of different anti 
gens in tissue sections Similar applications has e been 
described for the recognition of several mteroorgan 
isms that may be difficult to identify c g Chla 
wvdin’ and Treponema paJltditm ‘ This paper has 
demonstrated that the technique is also applicable to 
cytologic preparations The procedure is not difficult 
and while more time consuming than routine slam 
ing is a superior method for demonstration of Tn 
chomonas organisms m ccr\ ica! smears This finding 
IS certainly of epidemiologic interest and probably of 
clinical interest as ivelJ 

Perhaps the major clinical u<^cfulness of this tech 
nique however relates to the examination of maten 
al from unusual sites Figure 4 shows a unne cytology 
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With a castlike structure containing several indistinct 
structures some of which contain an eye sugges 
live of Tndiouioitns This would be an extremely 
unlikely finding since the cast structure would 
indicate the presence of organisms wilhm the kidney 
Itself immunoperoxidase staining of the cast was m 
fact negative confirming that these structures were 
not Inchomonal organisms A similar situation was 
noted in a cytology preparation from fluid obtiincd 
from a renal cyst (Figure 5A) The cells with a vague 
outline and grev blue c> loplasm (arrows) were noted 
bv the screening cvlotcchnologisls to bear some re 
semblance to Tric/ioiiioiins Immunoperoxidase 
staining of the same preparation unequivocally cs 
lablished that these structures were indeed Tncho 
monos (Figure 5B)—again an unlikely diagnosis but 
on m which this technique provided the final proof 
Tnclioinonns has been prev lously reported in van 
ous exlragenilal sites including sputum ‘ pleural 
fluid* and retroperitoneal tissue * The diagnosis of 
organisms in these areas has been made by methods 
ranging from culture to scanning electron micros 
copy to a Consensus opinion of microbiologists al the 
Center for Disease Control Most authors in fact 
have commented on the difficulty of proving the oc 
currence of irichomonads on microscope slides 
Immunoperoxidase staining represents a relatively 
easy and rapid approach to the unequivocal diagno 
SIS of Tnc/iomoufls infestation regardless of the loca 
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Figure 3 

TrifJiomoHus i a^iruihs in urine after immunuperoiicJa^stairiing 
Note the anlibod) complexing with the flagellum < X 2^) 


of the technique To further illustrate the usefulness 
of this procedure we examined 22 unne cytofogy 
preparations from patients previously demonstrated 
to have Tnchonionas on routine urinalysis Organ 
isms were demonstrated in all 22 cases (Figure 3) 

In (he cervical smears that had been previously 
Papanicolaou stained no difficulty was encountered 
in overlaying the peroxidase stain w ith acceptable re 
suits The organisms were again readily identified 
but with the darker background m these prestamed 
slides there was not the same degree of contrast as 
seen in the above cases 

Discussion 

Although It IS a relatively new technique immuno 
peroxidase staining has become a very popular tool 
for demonstration of large numbers of different anti 
gens in tissue sections Similar applications have been 
described for the recognition of several microorgan 
isms that may be difficult to identify e g Chia 
mvdta^ and Treponema pallidum * This paper has 
demonstrated that the technique is also applicable to 
c> tologic preparations The procedure is not difficult 
and while more lime consuming than routine stain 
mg is a supenor method for demonstration of Trt 
chomoiia^ organisms in cervical smears Tins finding 
IS certainly of epidemiologic interest and probably of 
clinical interest as well 

Perhaps the major clinical usefulness of this tech 
niquc however relates to the examination of malen 
al from unusual sites Figure 4 show s a urine cytology 



Figure 4 

Unrury cast after immupoperotidaw staining Note lheat«cnce of 
dark brown granular structures (X 250) 


With a casllike structure containing several indistinct 
structures some of which contain an eye sugges 
tive of Tncliomonas This would be an extremely 
unlikely finding since the cast structure would 
indicate the presence of organisms within the kidney 
Itself immunoperoxidase staining of the cast was in 
fact negative confirming that these structures were 
not Inchomonal organisms A similar situation VNas 
noted m a cytology preparation from fluid obtained 
from a renal cyst {Figure 5A) The cells with a vague 
outline and grey blue cytoplasm (arrows) w ere noted 
by the screening cytotechnologisls to bear some re 
semblance to Tric/joinorms Immunoperoxidase 
staining of the same preparation unequivocally cs 
lablished that these structures were indeed Tncho 
tnonas (Figure 5B)—again an unlikely diagnosis but 
on in which this technique provided the final proof 
Tnchonionas has been previously reported m van 
ous extragenital sites including sputum * pleural 
fluid* and relropentoneal tissue * The diagnosis of 
organisms in these areas has been made by methods 
ranging from culture to scanning electron micros 
copy to a consensus opinion of microbiologists at the 
Center for Disease Control Most authors in fact 
have commented on the difficulty of proving the oc 
currence of tnchomonads on microscope slides 
Immunoperoxidase staining represents a relatively 
easy and rapid approach to the unequivocal diagno 
SIS of Tnehomonas infestation regardless of the loca 
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lion Of slate of preservation of the organisms or pre 
vious staining of the preparation This method would 
seem to have application not only for the individual 
case but also for the more accurate definition of the 
epidemiology of this very common pathogen 
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The Value of Ethanol as 
a Fixative in Urinary 
Cytology 

WiUiam N Crabtree, B S , C T (ASCP) 
Wilham M Murphy, M D , M I A C 


Although 50% ethanol is widely used as a fixative tn 
unnaty cytology the value of this procedure has re* 
cetted little systematic analysis The purpose of this 
study was to examine the presenative qualities of 
50% ethanol when added to frc<hly eoUeeied unne 
for both imnicdiate and delayed processing The re 
suits indicate that (I) degciteratwc changes occur 
nng in vivo arc common among urothelial cells and 
probably represent the single mast important factor 
in cell preservation tn voided tinnc (2) with few ex 
ceptions fresh unfixed untie yields the grtatcslnum 
her of well preserved cells and (3) rcconsUtution in 
etthersaUne or 25% cthanolsahne and24 hourstor 
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agi result nt increased cellular dcgcncralion For Mil 
hporc filUr preparations the addition of 50% clha 
no! has no apparent adtantage ci’crt when process 
Mg must be delayed for set cral hours 

Rapid fixation is important in the preparation of 
most cytologic material Many specimens eg cell 
smears from the utenne cen ix can be cll prescrv ed 
by immediate immersion in 95^ ethanol For sam 
pies composed of exfoliated cells like sputum pres 
ervation in 50% ethanol has been of value • Fixation 
of body cavity fluids and unne remains controver 
sial largely because studies specifically designed to 
determine the value of this procedure have not ap 
peared in the hleralure Many advocate the use of 
50*0 ethanol i e , a 25% ethanol fluid mixture * 
while others prefer to process the fresh speamen * * ^ 
It ivas the purpose of this study to evaluate the use¬ 
fulness of 50*0 ethanol as a fixative when added to 
freshly voided unne and to determine the efficacy of 
a 25% cthanol-sahne solution for the preservation of 
urothelial cells in cold storage 

Materials and Methods 

Specimens were ohlatncd from patients being 
evaluated for urologic disorders at the University of 
Tennessee Center for the Health Sciences dunng the 
penod January to June 1979 Samples were refnger 
ated at 4 C immediately after collection and were 
Cransporfed to the cytology laboratory so that pro 
cessing could begin within four hours of v oidmg All 
voided unne samples of suffioenl volume were in 
eluded The unne was thoroughly mixed divided 
into four aliquots of ID ml each and initially pro 
cessed in one of four manners (A) the specimen was 
neither fixed nor centrifuged (B) the specimen was 
mixed with an equal volume of 50*b ethanol allowed 
to stand at 4 C for 30 minutes and rtagitaled (C) the 
speamen was ceninfuged at 3 500 rpm for ten min 
utes the supernatant was discarded and the sedi 
ment was reconstituted with 0 saline and stored 
at 4 C for 24 hours or (D) the specimen was ccnln 
fuged at 1 500 rpm for ten minutes the supernatant 
was discarded and the sediment was reconstituted 
VMtha 25% ethanoI-0 9% saline solution and stored 
at 4 C for 24 hours AH aliquots were finally pro 
«ssed by standard techniques onto Mtllipore filters 
(MiHipore Corporation Bedford Massachusetts 
5 <^m port* size 25-mn diameter) and stained ac 
cording to a modified Papanicolaou method One fil 
ter was prepared per aliquot so that a to'al of 236 fil 
(ers were examined 
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Slid« w-ere coded and evaluated according lo ae 
copied rnorphologic crUena of degeneration Thes^ 
included cytoplasmic vacuolization nuclear swell 
mg margination of chromatin loss of chromalinitf 
detail pyknosis and karyorrhexis The total numbef 
of urothelial cells and the number of preserved cell? 
were recorded Mean values for cells per filter anti 
percentage of preserved cells were calculated SlaVis 
t cal significance was determined by one way analy 
SIS of variance with Newman Keul s a poslenon lest 
Only urothelial cells of intermediate and basal siz^ 
were analyzed Superficial urothelial cells were ex 
eluded because they differ chemically and ultrastruc 
turally from other urothelial cells are constantly ex 
posed to urine and art unimportant m the cytologic 
interpretation of urinary specimens 

Results 

A total of 8 996 urothel al cells from S9 voided unn* 
specimens were analyzed Although numerous super 
f cial cells occurred there were relatively few inter 
mediate and basal cells (Table I) Over half the sam 
pies contained < 25 such cells and 9Q^e had < 100 
The d stribution of cells among al quots was similar 
however 

The percentage of preserved cells m each group 
paralleled that of the total number of cells (Table II) 
Less than 25*% of the cells were well preserved u* 
most aliquots It was unusual for an aliquot lo hate 
more than 75*o \scll preserved elements As illus 
Irated In F gurcs 1 lo 3 strict entena of cellular pres 
ervation were used Many elements with only $I gh 
changes were placed in the degenerated category 
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among individual aliquots (preservation ranged from 
0to91%) further caicuhlions hated upon ibe sum 
of individual values were performed WTienthiswas 
done the average percentage of ceWubr prc<er\aUon 
for each group was lowered The results of statistical 
analyses were the same however Therewas a sigm 
ficant difference in mean percentage preservation be¬ 
tween groups A and C and groups A and D (p < 
0 05) Statistical differences were not documented 
between groups A and B BartdC and B and O 

Oiscussfon 

The cytologic evaluation of voided unne i$ hampered 
b> the high percentage of poorly preserved cells in 
the samples Although the problem can be partially 
aBeviated by washing the urothclium vvith physio 
logic solutions this procedure requires instrumenta¬ 
tion with an increased nsk of infection a require¬ 
ment for trained personne) and increased cost A) 
though numerous chemicals have been used ethanol 
15 of proven value as a fixative for many cytologic 
specimens and has been adv ocated as a means of pre 
serving urothelial cells in v oided unne samples ^ * 
Swee it vs impractical m most institutions to require 
patients to void into a container of alcohol (he fjxa 
tiv e has usually been added upon arrival of the speci 
men in the cytology laboratory A solution of 25‘c 
ethanol (equal volumes of 50^ ethanol and unne) is 
vvjdefy u^ed This percentage is recommended in 
order to lessen the shnnkage and hardening effects of 
more concentrated solutions while retaining the pre 
ser.alive qualities of ethanol 

This study v.as designed to determine the useful 
ness of alcohol fixation of v oided unne samples pro 
cessed onto Milliporc fillers To minmuie the effect 
of individual specimen variation each sample 
served as its own control Analj sis was rcslncted to 
urothelial cells of basal and intermediate sire Super 
ficial cells w ere excluded because they arc constantly 
exposed to unne not as likely to reflect its effects 
and more important are not useful in the cytologic 
interpretation of urothelial diseases 
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The results reaffirmed previous observations that 
Few intermediate and basal urothelial cells occur m 
voided urine samples and that most of them have at 
least some morphologic features of degeneration ♦ 
Degeneration varied from slight to marked and ap 
parently occurred prior to receipt of the sjjecimen m 
the laboratory 

Companson of unfixed aliquots prepared within 
four hours of collection (method A) to both fixed and 
unfixed samples stored overnight in saline (methods 
C and D) indicated that the greatest percentage of 
preserved cells was found In the former This differ 
ence was statistically significant regardless of the 
method of calculation of mean values 

Exposure of urothelial cells to a 25% ethanol solu 
lion did not improve preservation even when the 
unne was replaced by an isotonic isosmotic solu 
tion such as 0 9% saline Indeed the combination of 
ethanol and unne apparently resulted in loss of pre 
served cells (method B) In filter preparations the 
shnnkage and hardening effects of even low concen 
trations of ethanol may result m sufficient cellular 
and nuclear changes to mimic degeneration * 
Although not the primary purpose of this study 
the data can be combined with current concepts of 
cell membrane metabolism to gam insight into thede 
generative process in urothelium as it relates to un 
nary cytology Exfoliated cells must be partially de 
generated prior to sloughing into the urine The pH 
salt concentration and osmolality of urine vary 
markedly from those of the fluid in which intermedi 
ate and basal urothelial cells are normally bathed 
This should require rapid adjustments if exfoliated 
cells are to maintain their integrity Vanations in cell 
preservation among individual urine samples prob 
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ably reflect alterations in the composition of the 
unne at various times in patients with diverse uro 
logic diseases Voided unne is immediately exposed 
lo a lower ambient temperature and this is usually 
reduced even further by refrigeration The degenera 
five process is markedly retarded by cold storage vn 
an isotonic isosmotic solution A low concentration 
of fixative such as ethanol neither augments cellular 
preservation nor prevents further degeneration The 
evidence both factual and circumstantial strongly 
suggests that most of the morphologic changes recog 
nized as degenerative occur pnor lo voiding while 
the urothelial cells reside m the bladder 
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and Rinsings 
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When cellular samples obtained by endoscopic 
brushings and by fine needle aspirations were pre 
pared by the direct smear technique 22% were un 
satisfactory due to scantiness of the cellular sample 
air drying of the cells or bloodiness of the specimens 
To improve diagnostic accuracy an additional speci 
men was prepared by rinsing the brush or needle m a 
balanced salt solution from which cells wtre recov 
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ered by membrane filtration The combination of di 
reel smears and nnsings decreased our i/«5<7fts/acfory 
rale to 2% and increased our diagnosis rate for ma 
lignant neoplasms by 24% 

In view of the widespread use of cndoscoptc brush 
ings and fine needle aspirations (FNA) in the C) tolog 
ic diagnosis of cancer it is important for the cytopa 
thology laboratory to be able to process small cellu 
lar samples to give a minimum number of unsatisfac¬ 
tory specimens and a maximum of correct diagnostic 
results 

Until 1978 only the direct smear method was used 
m our laboratory m prepanng specimens obtained by 
endoscopic brushing or FNA Unfortunately about 
22% of these speomens were unsatisfactory due to 
scantiness of the cellular sample poor nuclear detail 
caused by air drying of cells before fixation or blood 
mess of the specimens In an attempt to reduce this 
high proportion of unsatisfactory speamens we re¬ 
quested that clinicians nnse the endoscopic brushes 
and the aspiration needles after use m a balanced salt 
solution in addition to prepanng direct smears from 
the brush or needle The cells were recovered from 
(his solution by membrane filtration The purpose of 
this additional procedure was not only to relneve as 
many cells as possible but also to improve ihcir pres 
ervation This report records the success we have 
achieved by the combined use oE the direct smear and 
nnsing techniques 

Materials and Methods 

Dunng a 32 month period we examined 600 endo 
scopic and FNA specimens Of these 600 speamens 
251 were bronchoscopic brushings 223 were brush 
mgs from the alimentary tract and J26 were fine nee 
die aspirates from various body sites Two samples 
of each specimen were submitted for examination 
direct smears fixed with a spray fixative or 95% clha 
nol and brush or needle nnsings collected in a bal 
anced salt solution (Plasmalyte pH 7 4 Baxter 
Travenol Laboratories Deerfield Illinois) The same 
procedures were used for bronchial alimentary and 
FNA specimens 

The direct smears were stained by the Papanico 
laou method The nnsings were prepared by a mem 
brane filtration technique using Gelman filters (Gel 
man Sciences Inc Ann Arbor Michigan) and 
stained by a modified Papanicolaou method * 

Preparation of Diri ct Brushings at Endoscopy 
After the brush was withdrawn from the patient it 
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was quickly smeared on a glass slide using a circular 
motion over an area about I 5 cm in diameter (Figure 
1) ’ Because this technique confined the specimen lo a 
small area it prevented or reduced the tendency {or 
air drying of the cells prior to fixation With scanty 
specimens when there was a danger of the cells dry 
ing before (ocation a small drop of balanced sail 
solution was first placed on the slide to mix with Ihe 
cells The material was spread as described above 
We recommend using a spray fixative with these 
speamens since the cellular suspension is somewhat 
ihm and watery With alcohol fixation such speci 
mens may have a greater tendency to wash off the 
slide 


When the amount of material expressed from the nee 
die was scanty we immediately placed o\ er the cellu 
lar matenal a slide on which we had already put a 
drop of the balanced salt solution The smears were 
then prepared by the two-shde pull apart technique 
and fixed with a spray fixative 

Preparafion of RtnfJngs at Ti^A Procedures 
After the direct smears were prepared the needle was 
nnsed by forcibly sucking balanced salt solution 
through the needle into the syringe and expelling it 
back into a centrifuge tube This procedure was re 
pealed two or three times to ensure relneval of all the 
cells in the needle and synnge 


rreparo/ioii of flnisli /Rinsings at pndascoyy 
After the direct smear was made the brush was m 
serted in a SO*m! centrifuge lube containing 20 to 30 
ml of balanced salt solution The brush was agitated 
vigorously lo dislodge any remaining cells caught in 
the bristles The rinsing specimen was then submitted 
to the cytopaihology laboratory together with the di 
reel smear 

Pref aralion of Direct Smears at FNA 
After the clinician removed the needle from the pa 
ticnt the smears were prepared by the two-slide pull 
apart technique The smears were then immediately 
spray (ixcd before the slightest air drying occurred 



Results 

Direct smears and rinsings were prepared from 600 
endoscopic and FNA specimens Using the direct 
smear method alone 469 (73*^) specimens were diag 
nostically satisfactory When rinses and direct 
smears were used together 588 (98*%) specimens 
were diagnostically satisfactory fora26*% improve 
mem (Table ]) Thus by the addition of the rinsing 
method we have almost eliminated the need for re 
peat procedures due to unsatisfactory speamens 
Tables II to IV compare Ihe results obtained with 
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Table 111 Endoicopic Bnx<hsngs from Almieniary Tract 
Compansort £>f Results front Direct Smears attd 
Rinsings 


223 speamens 
(22 mailman! neoplasms) 

Direct smears Rinses 

f^egatiieortinsatis/actorvdiagno es 

101 

Negative NcKatise 

92 

Unsatislaclory Negative 

S 

UnsJt«/acforv Llnsatis/actof} 

Positnedia^nosis 


13 

Posilive Posilive 

0 

Positive Negaliv'e 

7 

Vnsahsfaciary Positive 

2 

Ne^jlae Positne 

Diagnoscdbynnsmgsonly 9 


Table IV Fine N'» rdle Aspirates from Vanous Sites Comt*ans m 
of Results from Direct S»u ars and Rinsings 

126 specimens 

(69 malignani neoplasms) 

Direct smears Rinses 

Nrgdiii e or unsahsfaetoru diagno 

« 

41 

Negative Negative 

10 

Unsatisfactory Negative 

6 

Unsatisfactory Unsalisfaciory 

PosiUxe diagnoses 

49 

Positne Pos/t/ye 

2 

Positive Negative 

5 

Unsalisfaclory Positive 

IJ 

NegaUie Posime 


Du^owd by nnsngs only IS 


direct smears and rinsings from the bronchut tree 
and alimentary tract and b> FNA Of the 1®7positive 
diagnoses of malignant neoplasms made by the com 
bmed procedures 48 (24 *o) vv ere made from the nns* 
mgs only tn instances where the direct smear gave un 
satisfactorj or negative resu?fs Figure 2 iHusirales 
the improvement in cytologic detail obtained by use 
of the rinsing technique 

Discussion 

In our experience air drying of ceWs before fixation 
has been the major cause of unsatisfactory prepare 
lions If there is even a short dcla> between the col¬ 
lection of the celJs on a brush and their being smeared 
on the slide or if the cells are spread o\ er loo wide an 
arta espeaallj in the ca«e of brushmgs thc> are apt 
to drj before fixation To prcv ent the drj mg artifact 
With brush speamens we have used a method of 
spreading the ccIN over only a small area of t*"©slide 
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GJstnchru^ifig (AiDjittI swJnOi, irebmque 
rrlluljrnTtjurjlJnn bff jus^ Ibe trl'* an- scant} and air dnrd I x 
ISQi iBlDirrcts-riNrIKhmqur Unvitisf^rir) ctlluIjrfrrMfi 
lion because ibftrWsjreiff d-K^fX ASO) (CfRimcnttiechn qur 
tvithrtetrhraneli) rjiM n Adefircarrmoma £»rrJ r^lr>^^W>r 
drtaiKX 630) 


In addition adding a drop of balanced salt solution 
to the slide before the smear is made has also proi en 
to be a useful technique for brushmgs or fine needle 
aspirates when the cellular matcnal is scant} 

In addition to these precautions we have im 
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proved our diagnostic yield by rinsing the brushes 
and aspiration needles in balanced salt solution and 
collecting any suspended cells by the membrane fil 
tralion technique However since a suspended cellu 
lar sample m balanced salt solution may begin to 
autolyse within one hour after the specimen has been 
collected prompt handling of the rinsings is essen 
tial 

Blood has also caused problems in the preparation 
of smear specimens Not only can blood dilute the 
cellular sample but air drying seemed to occur faster 
on these smears This problem can be overcome by 
working quickly with the sample or by placing a 
drop of balanced salt solution on the slide on which 
the cellular sample is to be smeared 

When the amount of material collected by endos 
copy or FNA was scanty the rinsing procedure en 
sured retrieval of virtually all cells In an attempt to 
improve our diagnostic results we analyzed the 
types of brushes used for endoKopy and the findings 
obtained with them The unsatisfactory results from 
the bfonchoscopic brush specimens were less than 
those obtained from brushmgs of the alimentary 
tract We noticed a difference in the structure of 
brushes the brushes used for bronchoscopy ranged 
from 2 to 3 mm in length by 3 mm m diameter 
whereas the brushes used for alimentary samples 
ranged from 8 to 13 mm in length by 2 to 3 mm in 
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diameter These different dimensions may or may 
not be significant We also noticed a difference in the 
stiffness of the nylon bnstles The bristles of the 
brushes used for bronchoscopy were much stiffer 
than the soft pliable bristles of those used for the all 
mentary specimens This raises the question of 
whether the stiffer brushes would be more suitable 
for spenmens in the alimentary tract Would they 
yield more cells? We are presently investigating this 
possibility 

In the meantime we urge laboratories to supple 
ment the direct smear technique with nnsings With 
the use of both techniques the percentage of unsatis 
factory specimens can be reduced to a negligible fig 
ure and the percentage of malignant neoplasms diag 
nosed can be increased significantly 
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ference /\ strong correlation ferruginous bodies 
and restnctis e lung disease is seen wnih the spontane 
ous specimens but the aerosol-induced speomens 
show little correlation regardless of their higher lex els 
of ferruginous body detection 
Companson of all aerosol-induced and spontane¬ 
ous sputum speamens also shoxsed significant differ¬ 
ences Therefore a second stud> isas performed 
companng 807 matched pairs of induced and spon 
taneousspeamensfrom 112 individuals xxho had one 
or more specimens shoxving moderate to severe 
at>pia or squamous carcinoma CTable 1) Statistical 
methods used in the analysis included the paired 
sample t test the Wilcoxon matched pairs signed- 
rank test and x* tests of significance 

Results 

Factors evaluated in the comparisons were (1) the 
percentage of unsatisfactory specimens (defined as 
the absence of alveolar macrophages) as a measure of 
specimen quality (2) the detection of clinically stgni 
ftcant abnormal cytology (defined as modcrsle to 
severe atypia or carcinoma) and (3) the detection of 
fcjTuginous bodies In reviewing the data resulting 
from the companson it was found that the labora 
tory cytopreparation methods and the smoking beha 
vior of the individuals influenced the results there¬ 
fore these factors were also considered in the analy 
SIS 


Specir'cn QusI v 

The perrenlage of unsa s^acto-v ^^peeme**^ as 
shown in Tab^e U was fo^d to be less fo- the aenv 
<o1 induced «puta independent the labom o-v 
preparation method With t''e pick a-d s’^e^r 
method the qualitative diference ben\-een the h\o 
types o* «peci'«ens was ^ustishcalK s gmfican* \Kht~i 
the Saccomanno technique was used however the 
difference was not s'airsticallv significant 
Ggarelte smoking d d hav e an effec* on the dd‘er 
ences m speomen quality (Table III) Thevncld of sa* 
isfactory speamens was s^mificantlv mcrea<ied b\ 
aeroM?) induction only for tho<e indivndua's who 
neversmoked In both smokers and exsnokers there 
vvas no statistically significant difference be ween the 
two specimen Ivpes 

DetccUon of Alvpicn} Cclh 

In the detection of atypical cells 74‘o of the Sacco 
manno prepared aerosol induced sputa vieldcd no 
atypia as compared to 66^ for the spontaneous 
sfnita Incontrasl iMlh the same technique •J6'<‘ot 
Spontaneous speamens showed moderate atypia 
severe atypia or cancer as compared to 2 1% of the 
aerosol induced speamens However since the find 
ing of moderate to sev ere atypia or cancer prompted 
the collection of three to six additional sputum *:pco 
mens there percentages could be misleading For this 
reason it was necessary to compare the matched 
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pairs o( spuluro specimen types obtained ffom ihe 
same individuals It ivas then found that there was a 
significant difference (see Table 1) with a higher de 
gree of alypia found more frequently in the sponlane 
ous speamens than in the aerosol induced ones 
When the two methods of specimen cytoprepara 
tion were compared as shown in Table IV il was 
noted that only with the Saccomanno technique was 
there a significantly increased yield of atypical cells 
in the spontaneous speamens There was no signifi 
cant difference between the aerosol induced and 
spontaneous sputa with the pick and smear method 
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Detection of Femiginous Bodies 
The matched pairs of aerosol induced and sponlane 
ous specimens were also compared for their yield ir 
the detection of femiginous bodies (see Table I) A 
larger number of ferruginous bodies were more fre 
quentiv detected in the aerosol induced specimens 
and the difference was statistically significant This is 
particularly interesting when one considers that the 
spontaneous specimens represent a three-day pooleti 
collection whereas the aerosol specimens represent s 
single induction procedure 
The relationship of the method of cytopreparalior 
to the detection of ferruginous bodies is shown ir 
Table V No significant difference was found be 
tween the two types of sputum specimens using the 
Saccomanno technique However there was a signi 
(leant dilfeienct with the pick and smear method the 
aerosol induced specimens had a significantly highei 
yield of ferruginous bodies Also it was noted that 
the pick and smear technique was more effective than 
the Saccomanno method in ferruginous body detcc 
tion for both types of sputum specimens 
As with specimen quality smoking was found to 
influence the detection of ferruginous bodies m the 
two specimen types The aerosol induced specimens 
from smokers showed a slightly but not statistically 
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ference A strong correlation of ferruginous bodies 
and restrictive lung disease is seen vvilh the spontanc* 
ous specimens but the aerosol induced specimens 
show little correlation regardless of their higher levels 
of ferruginous bod> detection 

Comparison of all aerosol induced and spontane 
ous sputum specimens also showed significant differ¬ 
ences Therefore a second study was performed 
comparing 807 matched pairs of induced and spon 
taneous specimens from 112 individuals whohad one 
or more specimens showing moderate to severe 
at>pia or squamous carcinoma (Table I) Statistical 
methods used in the analysis included the paired 
sample I test the Wilcoxon matched pairs signed- 
rank lest and jj* tests of significance 

Results 

Factors evaluated in the comparisons were (1) the 
percentage of unsatisfactory specimens (defined as 
the absence of alveolar macrophages) as a measure of 
specimen quality ( 2 ) the detection of clinically signi 
ficanl abnormal cytology (defined as moderate to 
severe alypia or carcinoma) and (3) the detection of 
ferruginous bodies In reviewing the data resulting 
from the comparison it was found that the labora 
tory cylopreparation methods and the smoking beha- 
v'jor of the individuals influenced the results there¬ 
fore these factors were also considered in the analy 

SIS 


Specimen Qiiahtv 

The percentage of unsalisfactor> specimens as 
shoivn tn Table II was found to be less for the aero 
sol induced sputa independent of the laboratory 
preparation method With the pick and smear 
method the qualitative difference between the two 
types of specimens was statistically significant WTicn 
the Saccomanno technique was used however the 
difference was not statistically significant 

Cigarette smoking did have an effect on the differ¬ 
ences m speamen quality (Table III) The yield of sat 
isfactory specimens was significanllj increased b> 
aerosol induction only for those individuals who 
never smoked In both smokers and exsmokers there 
was no statistically significant difference betw ecn the 
two specimen pes 

Ditcction of At vpical Cells 

In the detection of al>p)cal cells 74^ of the Sacco 
manno prepared aerosol induced sputa yielded no 
atypia as compared to for the spontaneous 
sputa In contrast with the same technique 4 6*^0 of 
spontaneous specimens showed moderate atypia 
severe olypia or cancer as compared to 2 of the 
aerosol induced specimens However since the find 
mg of moderate to severe alj-pia or cancer prompted 
the collection of three to six additional sputum speci 
mens these percentages could be misleading For this 
reason it was necessary to compare the matched 
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pa\rs o( tpulutn specimen types obtained trom the 
same individuals It was then found that there was a 
significant difference (see Table I) with a higher de 
gree of aty pia found more frequently m the sponlane 
ous specimens than in the aerosol induced ones 

When the two methods of specimen cytoprepara 
lion were compared as shown in Table IV it was 
noted that only with the Saccomanno technique was 
there a significantly increased yield of atypical cells 
m the spontaneous speamens There was no sigmft 
cant difference between the aerosol induced and 
spontaneous sputa with the pick and smear method 
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Ottection of Femi%moiis Bodies 
The matched pairs of aerosol induced and sponlane 
ous speamens were also compared for their yield ii 
the detection of ferruginous bodies (see Table I) / 
larger number of ferruginous bodies were more fre 
quently delected m the aerosol induced specimens 
and the difference was statistically significant This i 
particularly interesting when one considers that Ihi 
spontaneous specimens represent a three-day poolci 
collection whereas the aerosol speamens represent. 
Single induction procedure 
The relationship of the method of cylopreparatioi 
to the detection of ferruginous bodies is shown ii 
Table V No significant difference was found be 
tween the two types of sputum specimens using Ihi 
Saccomanno technique However there was a signi 
ficant difference with the pick and smear method thi 
aerosol induced speamens had a significantly highc 
yield of ferruginous bodies Also it was noted lha 
the pick and smear technique was more effects e that 
the Saccomanno method in ferruginous body delec 
lion for both types of sputum specimens 
As With specimen quality smoking was found ti 
mflucnce the detection of ferruginous bodies m thi 
two specimen types The aerosol induced specimen 
from smokers showed a slightly but not slatislicallj 
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Letters to the Editors 


Identiftcafion of Papillary 
Hidi adenoma of the Vulva by 
Imprint Cytology 

To the Editors 

Cylologic diagnosis is currently used (or a sandy of 
pathologic states in many sites Since many lesions 
are accessible to biopsy houever they are seldom 
described from a cytologic point of vie^s This is true 


for many vulvar lesions Koss m the 106S edition of 
his textbook ^ stated that cytological assessment of 
lesions such as papillary hidradenoma could theo¬ 
retically be possible but there are no reports at 
hand Dupre Fromenl' claimed in 1974 that this 
cytologic diagnosis had been made but to our 
knowledge there were no photomicrographs of the 
celfs in the literature at that time Schramm * how 
ever recently published the report of a case diag 
nosed by colposcopy with cytolog) in which cells 
from vulvar smears obtained by both cotton swab 
andwooden spatula were depicted 
We recently had the opportunity of examining 
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Touch impnni smear »how* glandular cells of unesen wnlh line 
and esenlvd stnbutcd chromalin netKori. (Paranicofaoo rian X 
IX)) 
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Tcnich impnni smear show-s clump of gtandutarcctfs (Papanico 
taou stain x 4C0i 
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smears obiainod by touch imprint of a bleeding vul 
var lesion in an olhcrv.i^ normal 45 jearold %vom 
an The smears contained blood ]euV.oc>te$ squa 
mous cells and small cells either isolated or m small 
clusters These assumed a glandular configuration 
vtiih slight anisonucicosts The nuclei had a fine and 
evenly distributed chromatin pattern (Figures t and 
2) In some cells the cytoplasm vsas abundant and 
somewhat granular 

It was suggested that the lesion was benign and 
could be a papillary hidradenoma The tumor was 
excised and histologic examination of the specimen 
confirmetl the cy tologic e\ aluation (Figures 3 and 4) 
The clue to the cytologic diagnosis i>as the presence 
of benign looking glandular cells m the smear ob 
tamed by touch imprint of the sulvar lesion 

The d ffcrcntial diagnosis must include exiramam 
mary Paget s disease and a rare adenocaranoma 
ongmalmg either in the sweat glands of the labia or 
in Bartholin s gland * Paget s cells are readily idenli 
fiesl by their isolated arrangement and rounded ap 
pearance Cells from an adenocarcinoma would ha\c 
ob\ lous mal pnant features 
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Excised tumor shows b sirs! ( ed duels under normal ep derm s 

(hematutn eryihros nesaffran X 100) 


leanHuslm M D 
Michael Donnay M D 
Jacques Hamels M D 

From the Instilul de Morphologic Pathologique B 
6270Loverval Belgium 
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Thin Needle Aspiiation 
Biopsy 

To the Editors 

I much appreaated the wse editonal of Dr Ko$s’ in 
lheJanuary-Februaryl980>lcfflCy/o/o^ico andasa 
typical professional hybrid betvseen a clinician and 
a cylologisl I am willing to certify that he has cor¬ 
rectly perceived the situation in S^veden m the 40s 
and 505 Advanced clinical diagnosis and surgery 
»%ere then performed in hospitals far away from the 
nearest pathology lab As an internist uith an old 
and passionate love of cells I soon found that I could 
give my colleagues (and also m>self) much appreci 
ated wvnediate help with a thin needle and a micro 
scope The cytologic spectrum was incredibly wide 
(who nowadays is engaged eg m the puncture cy 
lology of glioblastoma multiformeV) and the conclu¬ 
sions had to be guarded I soon learned that conclu 
sions eg from a thyroid aspirate hadtobeformu 
laled differently for colleagues than if the patient was 
in my personal care 

This IS now history but it should not be forgotten 
that aspiration cytology is a multifo<"al process that 
has always been de\ eloped by cl nicians to meet 
clinical needs Pathologists to whom I ’■nt my aspi 
rates for consultation were rarely enthusiastic and 
sometimes hardly even polite 

This bnngs me back to the question of profes^^ional 
hybnds In medicine are they wanted or unwanted? 
They are usually looked upon with suspicion by all 
purebred friend (inS^\edish hybnd is in fact syn 
onymous with bastard although the rsord cannot be 
used as on in\ ecfivej 

Personally I feel strongly (of course) for such hy 
brids They may help to solve one of the mom prob 
lems of medicine in our time Us disintegration even 
decay into technical speaaltics In this case they 
may even bridge the dangerously widening gulf be 
liveen clinical and laboratory medicine that today al 
fccts the whole realm of medicine 

Now it happens that bedside clinical work and 
clinical Cytology are closely related in their altitudes 
to disease which they both concede as coherent pic 
lures and not os figures and formulas In atklition 
the technology of the cytologisl microscopy should 
not be bey ond the reach of clinicians Thus this is a 
field where hybndization is natural cither the path 
ologist With immediate contact with patients or the 


clinician who is familiar with the use of microscopes 
and the appearance of cells 
Traditions may be different in differtnt countries 
but I believ e that cy fology has here a special respon 
stbility to show that clinical medicine ond labora¬ 
tory medicine can still be held firmly together—by 
hybridization Spontaneous hybrids arc rare in 
nature but they do exist sometimes it may be wise 
to increase their numbers w ith art 

NilsSoderstrom M D F I A C 

Ementus Professor in General Medicine Lund 

Sweden 
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To the Editors 

The importance of thin needle aspiration biopsies of 
human tissues is documented by the fact that at the 
recent Se> enth International Congress of Cytology in 
Munich a panel as well as 60 of the 248 papers 
scheduled for presentation dealt with this technique 
The approximately 50 000 aspirations cited seem to 
represent a considerable amount of experience com 
pared with the total of all diagnostic procedures 
however that figure is less impressive This again 
raises questions addressed by Dr Koss’ in his edi 
tonal in the January-February 1980 AcM Cytohgica 
(1) why are more thin needle aspiration biopsies per 
formed w Europe than in the United Slates and (2) 
could insufficiencies of the service of European path 
ologwtsbe one of the reasons? 

For many years the performance of thin needfe 
aspiration biopsies ssas centered at places such as the 
Karoiinska Sjukhuset in Stockholm Sweden and the 
medical facilities in Ljubljana Yugoslavia svhere 
i\caknesses in the pathology scr\iccs should be cx 
eluded as a cause In fact its recent spread has been 
due to the adoption of the technique by radiologists 
a group of clinicians not in direct contact with the 
pathologists A second topic is the 5o<a!Ied profes 
sional hybnd clinical cytologist whom Dr Koss 
mentions We know from plant breeding that hy brids 
are especially vigorous but we also know that they 
do not propagate Many of us know of clinical cy tol 
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ogists who specialized in the diagnosis of one organ 
or another but the specialty collapsed at their hospi 
taU the moment they departed I therefore believe 
that wc must be concerned with breeding the pure 
lines the trained clinician capable of obtaining ade 
quate diagnostic material and the trained cylologisl 
capable of judging the parameters pertaining to the 
different organs 

Peter Pfitzer M D F 1 A C 

From the Department of Cytopalhology Pathology 
Institutes University of Dusscldorf Dusseldorf 
West Germany 
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To/lie Editors 

I wish to make some brief comments on the cditonal 
by Dr Koss* on the subject of thin needle aspiration 
biopsies 

If Koss IS correct that 1 do have a great deal of 
mleresl in and knowledge about cells human cells 
in particular it is because of what I have been stimu 
lated to Icam by and from him Indeed Kossspapet* 
on the history of exfoliative cytology was a major 
factor in the writing of my article ' 1 have frequently 
wondered why such innovations as exfoliative cytol 
ogy took svi long to be accepted by the medical com 
munil) 1 am astonished that even today more than 
50 jears after Babes and Papanicolaou there are 
vs omen in America who have not had Papanicolaou 
smears As Koss points out even the fier> temper of 
Virchow could not expedite the process of acceptance 
of histologic (c>toIogic) diagnosis m the United 
Stales in less than 50 > ears Readings m the history of 
medicine show that there are repeated instances of 
mithoils requiring decades before widespread use 
this wis the caw with the electrocardiogram and 
even the slethoseope Sinci I have used neevllraspira 
tions lor obtaining cells for cxpcnmenlal work it 
w as onli natural that I should examine needle aspira 
lion biops) as one more example of the process of 
innnvatu n 

Koss s stimulating editorial* reiterated several rea 
sons 1 cited in m> article for the slow adoption of thin 
needle (0 5 to 0 o mm OD) aspiration biopsies ade 


qualely trained personnel are not available and the 
Mief that such biopsies represent second-class 
methods in comparison with current American prac 
lice 1 would venture another reason as yet the tech 
nique has not found the brilliant and articulate advo 
cates m the United Stales that exfoliative cytology 
has had these past 30 years The few practitioners of 
the method have published relatively little until re 
cent years and with the exception of Frable * who 
shared his experiences promptly and Koss who rec 
ognized many years ago the importance of including 
a chapter on aspiration cytology in his book ^ the 
American literature is rather sparse when compared 
to the European 

One would hope that pathologists and cytopalhol 
ogists will heed the advice and set about to standar 
dize the training of needle aspiration cytologists 
through training grants demonstration projects and 
field trials whether funded by federal or private 
sources so that some day this Scandinavian cunos 
ily will flourish with the same vitality in the United 
States and the rest of the world 

Cecil H Fox Ph D 

From the Department of Cellular Pathology Armed 
Forces Institute of Pathology Washington DC 
USA 
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However il >s as a leacher and a commanding 
personality that Dr Wachtel will be remembered 
best by her many students She ran one of the five 
National Schools of Cytology in the United King¬ 
dom and Hammersmith became the meeting place 
for experts and trainees in cytology from all over the 
world The clarity of her teaching and the dry wit 
that accompanied it left a lasting impression on all 
who knew her She never forgot her students and de¬ 
voted much time to solving their problems personal 
and professional 

Dr Wachtel s interest in her stamp collection and 
garden demonstrated another side of her character 
The diversity of her knowledge was displayed by her 
success m completing Daily Telegraph crosswords 


for which she won no fewer than 10 prizes As a ra 
contour she was supreme and on social occasions she 
was an outstanding figure 
Dr Wachtel is survived b> her husband Han^ 
Zcntler-Gordon and her daughter Karen 

HcltiinE Hughes 
O A N Husam 
/ Ehzabeth Maegre^or 
Arthur] Sprues 
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Forthcoming Events Sponsored by the International Academy of Cytology 

April 1-4 1981 Third International Tutorial on Management Universitals Fr^enkhnik 

of the Patient VJith Farty Cenncol and Freiburg West Germany 

Jntrawfenne Neoplasia 


May 9-18 1981 19 tii Tutorial ott Cfmical Cytology 


lanuary 16-23 1982 20th Tutorial on CImical Cytology 


lanuary 24-26 1982 
Mays IS 1982 


1982 International Coii/erenceon High 
Resolution Cell Image Analysis 
21st Tutorial on Cltnteal Cytology 


OctolHr23 30 1982 
June 19 23 19S3 


Tenth hitcmational Tutorial on C/imeal 
Cytoh^v 

Eislidi ftitenifltionol Congress of Cytology 


June 24 26 1983 Fourth Iiitcmalional Conference on 

Autontahon of Confer Cytology and Cell 
/niag< Analyft$ 

August 13 20 1983 22tul Tutorial on Chnieal Cytologv 
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The Inlemalional Academy of Cytology, Cylotcchnology Registry and Certification 
Committee Successful Nominees 

The following cylotechnologists have taken and successfully passed the Registry Examination for C> totcchnolo 
gists and are entitled to use the abbreviations C T (I A C ) following their names 


Santiago de Compostela Spain—May 27 1080 



Registration 


Regisiration 


Number 


Number 

Jose LuisDelgjdo 


Mana Jesus Escudero Bueno 


Rioja SS-SC 


EstudiosNo 4 2A 


Legancs Madrid Spam 

2019 

Valladolid Spain 

2024 

Ma Carmen Catalan EquiIIor 


lolanda Munllo 


Avda deGaliaa 6 2dcha 


&lafrta No 39-4 


Pamplona Na\arra Spam 

2020 

r^mptoM Spun 

202S 

Ana \tana Fun« Arliaga 

FrambucsoNo 10-70-3 

Cornelia dc Uobregai 

Barcelona Spam 

2021 

Ma Pazde Villalonga Valcarcci 

Reina Victona 18 

Barcelona 21 Spain 

20.6 

Ro$er Brossa OIiv eras 

BolIavislaNo 2 AucoIoDcrccha 
LUespilalet deUobregal 


Mercedes Patcensa 

Milanesado3bis 40-1 

Barcelonair Spam 

20-7 

Barcelona Spam 

2022 

Carmen Jaime-Nunei 


Ana M Carreras Marcer 


Retomo Juslo Perea Medina 9 


Valencia 4-6 2020 


UnidadCTM Ataracoalco DF 

20-8 

Barcelona 15 Spam 

2023 

Mexico 14 Mexico 
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Editorial 


On the History of Cytology 


Leopold G Koss MO F I A C 
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An unexpecied and most generous benefit of the re 
cent Seventh International Congress of Cytology in 
Munich was a book History of Clinical Cytology 
that was distributed to the participants • The book 
modestly subtitled A Sefeclton of Documents was 
written and compiled by Drs Heinz Grunze and Ar 
thur Spnggs The tv.o authors share an interest in 
cytology and its history but have very divergent 
backgrounds Dr Grunze is an internist and Profes 
sor of Medicine at the Medical School in Aachen 
Germany whereas Dr Spnggs is a pathologist and 
Head of the Laboratory of Clinical Cytology at the 
Churchill Hospital in Oxford England Thisassocia 
tion of a clinician and a pathologist is most fortuitous 
awi »Viay>j>\\y \tv Vht 

and lavishly illustrated book 
How does on e recapitulate the histo ry of^cience? 
Is u merely a revi ew and a selection of doc um_ents 
published or unpublished? Or is it a history of human 
ihoughFa s it fertilize d "and TTCsr fe rtilize IhTre cep 
tiv e~minds ot people who^w tortuna te enouidi to 
be in the nght place at the n ght .time_withjhe-nght 
person^ INliat is more important in the progress of 
science’ a published paper or a conversation or dis 
cussion that leads to the sudden sometimes blinding 
recognition of the direction to be taken or discovery 
to be made? It is my belief that much that is happen 
ing m saence in general that is worthwhile as op 
posed to merely minor technical improvements i« 
the result of the process of exchange of thought 
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Dr Koss 

Within recent years there has been a major increase 
m the rate of endomelnal carcinoma m the United 
States perhaps because of the administration of ex 
ogenous estrogens At the same time there has been 
a resurgence in basic research pertaining to biologic 
mechanisms of this disease Naturally the means of 
diagnosis of a frequent and potentially fatal disorder 
must be redefined For these reasons this panel will 
examine first the epidemiologic aspects of endometn 
al cancer This will be followed by presentations on 
the subject of biochemical mechanisms of the disease 
During the second part of this symposium we will 
examine the diagnostic aspects of endometrial cancer 
by histologic and cytologic techniques and review 
some of the most recent observations on endomefnaj 
morphology and function by means of new tech 
mques Finally I shall briefly summarize recent prog 
ress in the detection of endometrial cancer m asymp 
tomatic women 

Epidemiology of Endomelnal Cancer (Dr Cramer) 

Dr Cramer 

In this presentation on the epidemiology of endome 
trial cancer I will desenbe its variation by age race 
and geography discuss the personal risk factors 
such as obesity and the use of exogenous estrogens 
and conclude with some ideas on the prevention of 
endometrial cancer as suggested by its epidcmiol 
ogy 

There are several cautions to keep in mind m 
examining the incidence rales of endometrial cancer 
First m some registries coding may be so poor that it 
IS not clear whether the cancer originated in the body 
or the cervix of the uterus These uterus unspecified 
cases have made interpretation of time trends for 
endometrial cancer difficult Even when a cancer is 
assigned to the corpus uteri we cannot be entirely 
certain that it is an endometrial cancer Undoubted 
ly a few sarcomas of the corpus will be included 
under this category unless the histology is also avail 
able Another problem relating to histology is that it 
may be difficult to distinguish a hyperplasia from an 
early cancer The final problem is that in areas where 
the prevalence of hy stereefomy is high the rates gen 
eraliy calculated for endometrial cancer undcresti 
mate the risk to women who have intact uteri ” 

Figure 1 shows the age-speafic incidence of cancer 
of the corpus around 1970 in some areas of the world 
at low and high nsk for the disease The shapes of 
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these cur>es arc basically similar they show an in 
crease bcRinning m the woman s 40s a peak inci 
dence around age 65 to 75 and a decline thereafter In 
Singapore the incidence rate at age 60 is about 20 
cases per 100 000 In Israel the inadence rale is about 
52 cases per 100 000 and in San Francisco among 
while females the incidence is aboul 156 cas« per 


To elaborate on the meaning of these rales an in 
adence of 20 cases per 100 000 at age 60 obxiously 
ineans lhal of 100 000 60->ear-old women 20 will 
*%elop the disease m a >Tar s time But tl also means 
that the nik that a 60->ear-old native woman from 
btngapore will havT endometrial cancer diagnosed m 
a>earh20ofl00 000 orOO:*!. Now toobtamthe 
mk for disease throughout the woman $ lifetime one 
Integrates the area under these curves to obtain the 
cumulative,nnJfnce or lifetime nsk of the disease 
havT calculate these lifetime nsks for cancer of the 
corpus from the age^pecific rates recorded m the 


1976 edition of Cancer Incidence in Five Conli 
nents ** These nsks vary from 0 2^<> among women 
in India to an incredible 4among white females in 
San Francisco (Figure 2) For comparison the lifetime 
nsk for breast Cancer in U S females is about 8*’o 

In general the incidence of endometnal cancer is 
lowest in the developing countries and higher in 
Western and industnalued ones Racially blacks and 
orientals have a lower incidence of endometrial can 
cer and Jewish women and Caucasians have a higher 
incident of the disease Obviously the striking fea 
lure of Figure 2 is that for all racial groups the worn 
en of San Francisco had the highest incidence of 
endometnal cancer In the 1970s San Franasco un 
doubtedly had the highest inadence of endometnal 
cancer in the world I will speculate on the reasons 
below 

Thus demographic factors of obvious importance 
in the epidemiology of endometnal cancer include 
age race geography and socioeconomic status 
Other correlations lhal have been made with the geo 
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graphic differences include food-consumphon pal- 
lems Armstrong and Doll correlated estimates of 
the per capita daily fat consumption with the inci 
dence of endometrial cancer in various countries of 
the HorJd ‘ The countries that had the hghest per 
capita fat consumption had the highest incidence of 
endometrial cancer Countnes that had a lotver per 
capita fat consumption and conversely higher cereal 
and gram consumption had the lowest incidence of 
endon^elnsJ cancer 

Let me now move on to the personal risK factors 
for endomelna! cancer They are often identified 
from eptdemiotagic studies of the case<onirol van 
ety Exposure for example to a certain drug m wom¬ 
en With endometrial cancer is compared with that m 
control women without the disease The measure of 
association between exposure and disease is the rela 
five nsk A relative nsk of two implies that women 
with the exposure under investigation have twice the 
nsk of developing the disease as women without that 
exposure 

The following nsk factors have been identified for 
endometnal cancer obesity diabetes hypertension 
liver disease ovarian diseases (such as Stem Leven 
thal syfldrome and granulosa tumors) cancer of the 
breast or ovary multipant> late menopause pelvic 
irradiation and exogenous estrogen Obesity is a very 
strong nsk factor for endometnal cancer In an 
excellent stud> Wynder et al compared the nsk for 
endometnal cancer in women of vanous weight for 
height caiegones Relative to women who were of 
average weights for their heights the nsk ratio is less 
than unity for women who are underweight That 
means that leanness protects against endometnal 
cancer For women who are overweight for their 
height the risk increases progressively Women 10 to 

20 pounds ovemeight had a twofold greater nsk as 
compared to those of average weight Women who 
were 21 to 50 pounds oveweight had a threefold 
greater nsk And women who were more than SO 
pounds overweight had a tenfold greater nsk as com 
pared to those of average we 
Certainly diet and perhaps 
tion must be involved m thr 
clear whether it is simple c 
specific component ol l' 

fats mentioned above ^ 

Obesity may 
other nsk factors thal 
metria! cancer adul‘ 
sion both of which 
nsk for the disease about 
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endometnal cancer with a number of other medical 
conditions such as liv er disease and ov anan disease 
molding the Stem Leventhal syndrome and granu 
losa tumors of the ovary Endometnal cancers 
i/so have been reportedm women who had cancer of 
other reproductive organs, specifically the breast and 
ovary * 


There are numerous ev ents m a vvoman s rcproduc 
live life which are important risk factors for the dis 
ease Childless w omen hav e rates of endometnal can 
cer twice as high as do women with one child and 
about three times as high as do multigrav id women * 
For the woman who undergoes a late menopause 
there IS also an increased nsk For example women 
who undergo menopause after age 52 have about 
twice the nsk for endometnal cancer as do vvomcn 
vvho undergo menopause at an earlier age * Endomc 
Inal cancer is rare among women who have had sur¬ 
gical castration with retention of the uterus at an 
early age ’ 

Exposure to radiation is another well-documented 
nsk factor for endometnal cancer In a follow up of 
women who receiv ed pclv ic irradiation for benign or 
malignant diseases the rates of endometnal cancer 
were about eight times higher than expected » 

The final factor I vMsh to discuss is the use of exog 
enous estrogen the use of replacement estrogens in 
the menopause Though controversy followed the 
initial reports of an association between estrogens m 
the menopause additional evidence has demon 
strated that there is a \ alid and prDbabl> causal avso 
aation between their use and endometnal cancer 
The features that suggest this association are as fol 
lows First It IS a consistent and strong association 
Next there is a dose response Third certain time 
and regional correlations of drug use and disease are 
consistent vvith a causal relationship Finall> the 
assoaahan has biologic credibiltl) 

At least sev cn case-control studies hav e shown that 
there IS a consistent and significant assoaation be 
jv ec’rogen exposure in the menopause and endo 
^ ‘ . ^ The only major stud) not finding 

t I has senous mefhodologic flaws The 

a* a strong one and averages about five 

;en user that is the user ol estrogen 
the risk for endomctriaf cancer 
as Howe^ risk does ury 

length of u<'’ xample users 

of i conjug- had twice 
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studifs of endometrial cancer relevant to the years of 
estrogen use and the nsl. ratio for endometrial can 
cer There is an increasing risk, for endometrial cancer 
With years of estrogen use One can fit cither an 
exponeniul curve ora linear one to the data points I 
think the linear curve is the better fit With the linear 
curve risks for endometrial cancer would inaease 
approximately 75®c with each year of use With the 
exponential model the risk is relatively small for the 
first four j cars and then increases rapidly thereafter 
doubling about every four years I think we can say 

then that there IS a clear dose response 
The next point to consider In terms of estrogens 
and endometrial cancer is the correlation of lime and 
regional variations m endometrial cancer madence 
vvtih vanalions in the drug usage I discussed above 
the high incidence of endometrial cancer m San Fran 
CISCO and $urve>s have indicated that this incidence 
correlates VMih an estrogen usage that is much higher 
than in other areas of the United Stales «• The lime 
trend for endometrial cancer is also of v alue Ueissct 
al described a sharp increase in the incidence rates of 
endonelnal cancer m this country occurring in the 
•' This increase m incidence has been preceded 
by greater usage of exogenous estrogen as dooi 

mented by Department o! Commerce records How 


ever more recent reports indicate a sharp decline m 
estrogen use it has decreased by 20*'o alone from 
1975 to 1977 One would reasonably ask will a cor 
responding decline in endometrial cancer incidence 
now be seen? Some early reports based on hospital 
discharge records indicate that this may be the case * 
If this temporal association between estrogen usage 
and endometrial cancer incidence is confirmed it 
would provide very compelling evidence for a causal 
association between exogenous estrogens and endo 
met rial cancer 

The final point that may be brought to bear on the 
estrogen-endomelnal cancer relationship is biologic 
credibility There is a single theory that unifies most 
of the diverse epidemiologic assoaations that we 
have discussed namely that risk is mediated 
through estrogen metabolism It appears that any 
factor which leads to an excess of estrogens relative 
to progesterone may increase the risk for endometrial 
cancer (Figure 4) This excess of estrogen may occur 
through increased production from the ovary as in 
stromal hyperplasia tumors or anovulation or from 
the adrenal gland again from hyperplasia or 
tumors It may occur in obesity because of increased 
peripheral conversion of estrogen precursors or it 
may occur because of decreased degradation as oc 
curs m impaired liver function Finally it may occur 
from exogenous intake That estrogens may be re 
lated to endometrial cancer is not a new theory but 
what IS new is that our unfortunate experience with 
exogenous estrogens has provided as it were a natu 
ral experiment to test this hypothesis The strong 
association that has been found between estrogens 
and endomelna! cancer thus lends strong support to 
this hyTKJthesis 
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graphic differences include food-consumption pat 
terns Armstrong and Doll correlated estimates of 
the per capita daily fat consumption wth the ina- 
dence of endometrial cancer in \anous countries of 
the world * The countries that had the highest per 
capita fat consumption had the highest incidence of 
endometnal cancer Countnes that had a loiser per 
capita fat consumption and conversely higher cereal 
and gram consumption had the lowest incidence of 
endometnal cancer 

Let me now move on to the personal nsk factors 
for endometnal cancer They are often identified 
from epidemiologic studies of the case-control van- 
ety Exposure for example to a certain drug in wom¬ 
en with endometnal cancer is compared wnth that in 
control women without the disease The measure of 
association between exposure and disease is the rela 
tive nsk A relative nsk of two implies that women 
with the exposure under investigation have twice the 
nsk of developing the disease as women wnthout that 


following nsk factors have been identified for 
endometnal cancer obesity diabetes H^ertension 
liver disease ovarian diseases (such as Stem Leven 
thal syndrome and granulosa tumors) cancer of the 
breast or ovary muUipanty late menopause pelvic 

S,a^^^^nandexos.nouseslrogenOb«,.y.save^ 

strong nsk factor for endometnal ancer In a 

cancer For women who are overrse.ght for their 

height the nsk increases progressively 

20 pounds ovenveight had a twofold grea er 
compared to those of average weight \ on^ w o 
were 21 to SO pounds oveweighl had a 
greater nsk And women who were more than 50 
pounds ov erw eight had a tenfold greater nsk as com 
pared to those of average weights for their heights 
Certainly diet and perhaps some genetic predisposi¬ 
tion must be involved in this assoaation But it is not 
clear whether it is simple calonc excess alone or some 
specific component of the diet such as the saturated 
fats mentioned above thal is the offender 

Obesity may account at least m part for two 
other nsk factors that have been identified for endo¬ 
metnal cancer adult-onset diabetes and hypcrten 
Sion l>olh of which have been found to increase the 
nsk for the disease about twofold » Case reports link 


endometnal cancer with a number of other ncdical 
conditions such as liv er disease and o\ anan disease 
incuding the Stem Lev enthal s>mdrome and granu 
losa tumors of the ovar> Endometnal cancers 
also hav e been reported in w omen who had cancer of 
other reproductive organs speafically the breast and 


ovary * 

There are numerous e\ ents in a w oman s reprod-c 
hve life which are important nsk factors for the dis 
ease Childless w omen hav e rales of endometnal can 
cer twice as high as do women with one child and 
about three limes as high as do muUigrav id vsomcn * 

For the woman who undergoes a late menop3u«< 
there IS also an increased nsk For example women 
who undergo menopause after age 52 have about 
twice the nsk for endometnal cancer as do women 
who undergo menopause al an earlier age " fodome- 
Inal cancer is rare among w omen who hav e had sur 
gical castration wnth retention of the uterus al an 

to radiation is another w el Wociimcnt^ 

nsk factor tor endometnal cancer In = “P 

women who receir ed peK ic irradiation for '’'"'S" " 
malignant diseases the rales of endomeUial cancer 
were about eight times higher than expwled 
The final factor 1 wish to discuss is the use of txog 

enous estrogen the use of ,he 

the menopause Though controversy followed the 

initial repLs ol an assoaation 

.he menopause additional eiidence has d men 
slrated that there is a s alid and probabl> causal asso 
ciSifn between their use and endometnal can.r 
The features that suggest this assoaation are as f 
low-s Fust It 15 a consistent and strong “^oaatim 

tween estrogen ex^sure in the m p 

metnal caneer ■ The onll t"" The 

this assoaation has senous m f,\e 

assoaation is a strong the urer ol estrogen 

fold for the estrogen urer lha t^al cancer 

has about fire limes the nsk for ^dome 
as does the nonuser However 
with the dose and length of u^ ^ had twee 

of 1 mg or more of comugated estrogen, 
the nsk of users of less than 1 mg 1 

Figure 3 shows the sanation bj „,rol 

have combined data from the mitial 
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/ tNOuJd like to end i%jjh some public beilth tmpk 
cations of these observ ations In terms of the pnmary 
prevention of endometrial cancer a program empha¬ 
sizing strict IN eight control beginning early m life 
would be beneficial Obv lously there are other health 
benefits from maintaining an ideal weight protection 
from endometrial cancer IS just one more Second al¬ 
teration of the prescribing habits for estrogens in the 
menopause in nonh>slcrectomized women is in 
order though undoubtedly many ph> sicians have al 
ready done this The emphasis should be on stnet 
indications for usage and on usage of a low dose and 
for a short term TheorcljcalJy estrogen progester 
one combinations should be much safer and their 
testing should be a high priority Finally detection 
and correction of other hy^perestrogenic states such 
as ov anan stromal hyperplasia would also be benefi 
cia) 

In terms of the secondary prevention of endome- 
tnal cancer screening for the disease by tissue or cy 
toJogic sampling would be \ aluable because we know 
that the early cancers have an c'lfremely good prog 
iiosis Screening is m order in certain high risk worn 
ett whom we can define including the moderately 
and grossly obese estrogen users in the menopause 
those With a history of anovulation and nulhpanly 
and those with a history of breast cancer However 
much remains to be done to develop a safe sensitive 
and specific screening test for endomelnal cancer 
Toward this end it is hoped that new ideas and im¬ 
petus Will develop from this conference 

Our concepts of the epidemiology of endometrial 
cancer have undergone some dramatic changes dur 
mg the iO70s but we are entenng the 19&0s with a far 
clearer concept of its epidemiology and prev cntion 
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Hormonal Characteristics of ratients with 
&KlometriaI Hyperplasia and Carcinoma (Dr Suten 
Summary Prepared by Dr Koss, with Permission) 

Dr Siilen poinlecf out that for many years the rcla 
Uowship between estrogens and endomelnal carci 
noma was in doubt because the disease was most fre 
qucntly observ'ed in postmenopausal women hence 
at a time when estrogen production was very low Iry 
younger women the endometnaf disease was usually 
associated with abnormal patterns of ovulation such 
as observ ed jn poly c> stic ov anan disease 

In the absence of ovanan secretions of estradiol or 
progesterone what is the source of estrogens m such 
women? Current evidence points out that the adrenal 
glands are involv ed in estrogen production only mdi 
rectly They produce a precursor substance andro 
stenedione an inactive Cn androgenic type com 
pound which is converted into estrone m penpheral 
tissues This conversion is at a low level in normal 
people but rnay increase under certain conditions 
such as aging hepatic disease or obesity Similarly 
in polycystic ovanan disease there is an increased 
secretion of precursor substances that are converted 



V'r/nfnf 24 
Num{ er6 

NoifmJ t D rend r J9^0 

into estrogens in penphcra! tissues The mechanism 
oi increased estrogen production may assume several 
pathways there may be an increase in the secretion 
of precursor substance for example from ovarian 
tumors or the adrenal there may be an increase in 
the efficiency of conversion of precursor to estrogen 
Of there may be a modification in the mechanisms of 
transport of estrogens m the blood 

The last factor may be related to the trace protein 
the sex hormone binding globulin (SHBG) SHBG 
has been studied previously in reference to testoster 
one It has been shown that the effects of testosterone 
arc correlated not with total circulating testosterone 
in the blood but with the free fraction of testosterone 
not bound to SHBG The relationship of SHBG to 
estrogens was explored in studies performed tn Dr 
Siiten s laboratories These studies have shown that 
in obese women the plasma concentration of SHBG 
has a negative correlation with weight Particularly 
in postmenopausal women the body weight mere 
roent above normal has been associated with a de 
crease m SHBG Consequently in obese women the 
amount of free estrogen available for binding with 
target organs is increased This has been confirmed 
by direct measurements of free estradiol in plasma 
Unfortunately these differences occur in all obese 
women whether or not they have endometrial 
cancer Measurements of free estradiol in 17 women 
with breast cancer also disclosed the elevation of ftee 
estradiol when compared with normal well matched 
controls Hence the SHBG mechanism alone cannot 
account for endometrial carcinoma and other 
options need to be explored These options include 
other abnormal proteins other steroids and related 
substances that may compete with the binding of 
estradiol and displace estradiol to higher percentage 
levels These questions are being actively studied in 
Dr Siitcris laboratory It is of mirrest from thepoini 
of View of endomrinal canrrr prevention that m 
obrie women who lose weight the levels of SHBG 
return to normal Thus weight control mayprovr to 
be one way of reducing the nslvs of dev eloping endo¬ 
metrial cancer 


Dr Kews 

The research reported b> Dr Siiten and in the next 
presentation would not have been possible a doien 
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years ago The methods of radioimmunoassay are 
necessary lo measure and compare the very small 
amounts of the various hormones in the circulating 
Wood Mount Sinai Hospital New York was m the 
forefront of research that has led to the development 
of these methods recently honored with a Nobel 
prize Therefore it is only fitting that the next speak 
er should be a member of the faculty of that institu 
tion 

Sex Steroid Receptors itv Endometrial Hyperplasia 
and Neoplasia (Dr Curpide) 

Dr Guipidt 

I should start by justifying why we are talking about 
sex steroid receptors m a symposium on endometrial 
hyperplasia and cancer The justification is simple 
estradiol and progesterone influence the ndometri 
um and receptors for steroid hormones are necessary 
for hormonal action In fact receptors are involved 
m all the actions of steroids There are only a few ex 
cations to this rule the effects of progesterone on 
cell membrane permeability to ions in Xenopus oo 
cylcs and the effects of estrogens on water Imbibition 
in the rat uterus appear not to be mediated by recep 
tor*hormone complexes 

All the tissues that are targets for hormonal action 
contain receptors In fact the whole field of study of 
receptors began in the late lOSOs when it was ob 
served that isetopically labeled estradiol adminis 
tered to rats was retained only by target tissues such 
as the uterus and vagina This retention was consid 
ered to be due lo binding of the labeled hormone and 
to indicate the presence of receptors in target tissues 
This original postulate has been shown to be correct 
by accumulated evidence It was found that hor 
mones and synthetic compounds exerting the same 
biologic action bind to the same receptors For in 
stance diethylstilbestro! competes for the binding of 
estradiol in the uterus and is estrogenic Within any 
group of hormones (estrogens androgens proges 
ims glucocorlicosleroids or mmeralocorticoids) the 
relative potency of various compounds correlates 
with their affinity to the receptor ^rthermore there 
are cases of genetic dcficienacs of steroid receptors 
that illustrate the importance of receptors in the 
exechanism of action of steroid hormones In the Irs 
licular feminization syndrome patients have an XY 
karyotype but a female phenotype in those cases 
the androgens produced by inguinal testes are com 
pletely inactive as a result of the absence of androgen 
receptors 
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Progesterone and estradiol are important not only 
m the growth and differentiation of normal endome¬ 
trium but also in the development of endometrial 
hyperplasia and cancer Confirming results from 
other studies a group of investigators at King s Col 
lege Hospital London recently conducted a senes of 
experiments in which lhe> administered estrogens to 
postmenopausal women in two kinds of regimens In 
one, they gave estrogens continuously in another 
they added to the estrogen regimen a progestin dur¬ 
ing one week each month With continuous estrogen 
treatment endometrial hyperplasia developed—m 
fact rather quickly The women who also received 
progesims showed no such effect Estrogens then in 
duce endometrial hyperplasia which is known to be 
a precursor of endometrial cancer and, as Dr 
Cramer pointed out exogenous estrogens increase 
the risk for endometrial cancer Progestms can be 
related to this disease as both antagonists of estro 
gens and therapeutic agents 

Since hormones require receptors to be effective if 
is important to look for their presence m the abnor¬ 
mal endometrium It is well known that the study of 
receptor levels in breast cancer has provided means 
of predicting responses of breast tumors to hormone- 
related treatment 

Ici proliferative endometrium of premenopausal 
women there is a rather high level of estradiol recep 
tors This level falls drastically during the luteal 
phase Secretory endometrium has much lower lev¬ 
els Progesterone may be responsible for this fall dur¬ 
ing the luteal phase since administration of Provera 
for two to three days to women during the follicular 
phase results in lower average levels of estradiol re 
ceptor than those found in the proliferative endome¬ 
trium of untreated subjects This effect of progestms 
on estradiol receptors offers one explanation for the 
antiestrogenic actions of progesterone 

Hyperplastic endometrium in postmenopausal 
women shows levels of estrogen receptors that arc 
similar to those in proliferative endometrium These 
levels are higher lhatv those of atrophic endometn 
urn which are reported lobe vcr> low They are also 
higher than those of normal postmenopausal endo 
metfium with histologic evidence of estrogenic stimu 
lation 

The average levels of estrogen receptors m well 
differentiated endometrial adenocarcinoma are 
slighti) lower than those in normal proliferative cn 
dometnum Patients who have been receiving estro 
gens for a rather long time before diagnosis have the 
highest levels of endometrial estradiol receptors as if 


estrogens were stimulating their own receptors Ac 
cording to reports from research groups m Berlin and 
Marseilles lev els of estradiol receptors ma> be higher 
in poorly differentiated than m well-diffcrentiated 
adenocarcinoma On the other hand reports from 
Duke University and the University of Oulu m Rn 
land lead to the opposite conclusion Although this 
remains a matter of dispute there is a large variance 
in the levels of receptors in samples of endometrial 
carcinoma In fact it has been reported that about 
20% of the specimens of endometrial cancer do not 
shoivany delectable estradiol receptors 

As I indicated progestms will lower the level of 
estradiol receptors m normal women Tht results 
from patients with well-differentiated endometrial 
cancer who received Provera for a few da>s also 
showed that in some but not all cases (here is a verj 
clear decrease in estradiol receptors IVhefher failure 
to obtain this response can be correlated with the 
clinical responsiveness of endometrial cancer to pro 
gestin treatment remains to be documented 

The levels of progesterone receptors in normal 
endometrium increase during the follicular phase and 
peak at midcycle This pattern can be understood on 
the basis of two well-documented observations One 
is that estrogens increase the level of progesterone 
receptors this w ill account for the nse during the fol 
licular phase The other is that progesterone itself dc 
siroys its own receptor that fact accounts for the fall 
in the levels during the luteal phase 

In well-differentiated endometrial cancer the aver 
age level of cytoplasmic progesterone receptor is 
about half the average peak level seen during the nor 
mal menstrual c>cle Everyone agrees that there is a 
fall in the lev els of progesterone receptors w itn loss of 
differentiation of the tumor As observed m normal 
endometrium concentrations of progesterone recep 
tors can be increased by the administration of csfra 
diol to patients with wclf-differentiated endometnil 
cancer 

Investigators at the Indiana University Medical 
Center are attempting to correlate the responsiicness 
of recurrent endometrial adenocarcinoma to proges 
tin treatment with lev els of progesterone receptors m 
the tissue They established a cutoff point of 50 fenfo 
molcs/mg of cytosol proteins and found that all pa 
tienis with high progesterone receptor levels re 
sponded to treatment whereas only one of the ten 
patients with low progesterone receptor levels re 
sponded to progestin therapy These results arc very 
interesting and the study should be extended to ac 
cumulate man> more cases perhaps by the concerted 
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efforts of scNcral institutions 
If 35 suggested estrogens are required to induce 
progesterone receptor it seems logical to attempt 
priming the tarpcl tissue in postmenopausal patients 
before looting for progesterone receptors or treating 
with a progestin Ethical considerations hold back 
studies of tins type estrogen administration may be 
harmful to patients with endometrial cancer How 
ever a very interesting recent report from Pans mdi 
cates that tamoxifen an anticstrogen widely used in 
the treatment of breast cancer is a good inducer of 
progesterone receptors in the endometrium There 
fore the administration of tamoxifen together with 
progcstins for either diagnosis or treatment is an 
interesting possibility 

It should be clear that the presence of receptors 
does not guarantee responsiveness to hormones 
There arc many other steps involved in the mecha 
nics of hormonal action Binding to the receptor is 
one activation of the receptor translocation of the 
receptor hormone complex to the nucleus andstimo 
lation of transcription at the nuclear level are others 
Thus other tests should also be considered for the 
prediction of hormonal responsiveness The indue 
tion of estradiol dehydrogenase the enzyme which 
has been shown to be induced in the endometrium by 
progesterpne could Eie a good marker for hormonal 
action Those tests can be done m i luo and perhaps 
in t(tro The morphologic changes may provide the 
most valuable and simplest lest to evaluate the re 
spcinsiveness of the endometrium to hormones 
In spile of the enormous amounts of beautiful 
isork published in the last 20 years on the topic of 
receptors and modes of action of steroid hormones 
large gaps in our understanding of those mechanisms 
still exist particularly m relation to nuclear processes 
msoUing rrerptors Ue should then expect exatmg 
findings from basic inlcrdiKiplmary studies on the 
endometrium and endometrial adenocarcinoma 


Dr Koss 

During the preceding part of this 5>-mpc»sium the epi 
dcmiologic and endiKtine (actors of endometnaj tiro 
plasij were discussed Nett we shall look at the his 
lologs andc>tolog> of endomclnal lesions The next 
speaker pla)Td a significant and histone role wt ibe 
development of morphologic concepts of endnme 
frul neoplasia because in 19<o he published with Dr 
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Arthur Herlig a key paper on the lesion known 
today as carcinoma in $itu of the endometrium 

Histology of Endometnal Carcinoma and Its 
Precursors (Dr Sommers) 

Dr Sommers 

Endometnal adenocarcinoma is an old disease and I 
have seen a slide dated July 1901 from the Lenox Hill 
Hospital that showed a perfectly acceptable endome 
trial carcinoma There was a glandular component 
and some solid growth of epithelial cells Thus the 
slide showed a moderately differentiated endometnal 
carcinoma 

I ha\e also seen a well-dilfcTtntiaied or grade I 
endometnal adenocarcinoma from the prostate of a 
chromosomally normal man It was from the otenis 
masculinus and this is to remmd you that there are 
at least two sites of endometnal carcinoma outside 
the ulenne fundus the second other one is the ovary 
wherein an endomelnoid carcinoma may occur 

We recently had a case of a poorly differentiated 
tumor from a 21 year-old woman who never ovu 
lated who was chromesomally abnormal with a 
nng marker chromosome and who had a lot of very 
atypical tumor giant cells This poorly differentiated 
or grade in adenocarcinoma was curetted on several 
occasions The patient could be made to c\cle with 
estrogen and progesterone but because of gyncco 
logic complications had a hysterectomy at age 22 
She did not have a case of familial endometnal adc 
nocaranoma This syndrome is an important condi 
tion assoaaled with gastrointestinal cancers in both 
males and females of these lineages According to 
Lynchs Cancer Genetics this group accounts for 
about ISCo of all endometnal caronoma cases Thus 
besidesthose mentioned by Dr Cramer women with 
a family histor> of endometnal colonic or gastric 
carcinoma or any combination thereof should be 
screened for endometnal cancer 

Adenocarnnoma of the endometrium may occur 
m women irradiated for benign bleeding Fortunate 
ly this procedure is becoming less common Radia 
lion IS earanogcnic to the human and animal endo 
oietnum It has been said that these tumors arc more 
often papillary but 1 cannot identify an endometnal 
carcinoma as having had a background of ionizing 
radiation therapy 

There were 50 diabetic women who receued large 
doses, of dcpocstrogens to carry them through prrg 

twncy In 1 of the 50 a hysterectomy was necessary 

This patient had a tremendous gross endometnal 


486 Kosscta! 


Acta Cj tplopica 


hyperplasia that on histologic examination showed 
a cystic glandular proh/eratjon and also hyperplasia 
of the stroma This was an estrogen mducedendome- 
tnal overgrowth Insofar as is known none of those 
50 diabetic women went on to develop endometrial 
carcinoma Estrogen is a growth stimulant it will 
prime the endometrium w ith hyperplasia but it lakes 
a mutational event a neoplastic transformation or 
perhaps two such events before a malignant neo 
plasm will occur 

Dr Cramer told us about epidemiology and expo 
sure to estrogen but this is a serious controversy 
and not everyone agrees with the case-control re 
ports Dr Alvan Feinstein an epidemiologist at Yale 
pointed out rn the Journal of Cltntcal Diseases the 
processes an individual goes through before a diag 
nosis of endometrial carcinoma is made He noted 
that there is a possibility of ascertainment bias at 
each step m this senes 

Controls are crucial to the validity of epidemio¬ 
logic findings The studies cited in support of the es¬ 
trogen theory of endometrial carcinoma used con¬ 
trols that are not regarded by Dr Feinstem and those 
of us who are critical of the case-control studies as 
maVmg for v ery high grade science or general accept¬ 
ability 

Salmi a gynecologist m Finland wnting m Acta 
Ohstetnaa et Cyttecologica Scandtnavtca studied 
the females of the population of Turku who took es 
trogens She had the advantage of a registry of the 
entire population of that area from which she could 
pick matched controls They are the best control 
group that has been assembled recently The ratios of 
the cancer cases and the relative nsk for the v.omen 
developing carcinoma who took estrogens were es 
tabhshed The controls without cancer took more es 
trogen than did the women with carcinoma of thecn 
dometnum The conclusion of this long and splendid 
review of the whole history and background of the 
causative factors claimed in endometrial carevnoma 
suggested that m Finland there is no relation between 
the administration of estrogen available m the same 
t> 7 >es and doses as elsewhere and the dev elopmcni of 
cndomclnal carcinoma Also in Norway Ciecho 
Slovakia and the Soviet Union three countries where 
estrogen is not administered endometrial carcinoma 
rose to the same extent dunng the same period as it 
did in the Vnilcd States 

A schema by Vcllios from 1^72 defined the dcvcl 
opmcntal phases and morphologic changes leading to 
endometrial carcinoma A polyp is a focal hyper 
plasia that is occasionally diffuse According to Vcl 


Iios the endometrium goes through sequential stages 
of cystic and adenomatous hy'pcrp/asia and dysplasia 
and in some cases to carcinoma in sifi; before b^om 
jng invasive Short-circuiting is possible and not 
every case goes through ev ery step From our and 
others work it appears that transition from normal 
endometrium to carcinoma usually fakes about ten 
years or about one-seventh of a womans life span 
Cystic hyperplasia is most common some eight to fen 
years before carcinoma IS found Thus it is a rather 
remote and unimportant precursor of endometrial 
carcinoma It is said that perhaps only 4'^ of women 
with cystic hyperplasia will ever develop invasive 
carcinoma 

Adenomatous hyperplasia is a more closely related 
precursor in both time and morphology and it is 
most commonly observed three to five years before 
endometrial carcinoma However women with ade 
nomatous hyperplasia with or without dysplasia 
develop carcinoma in only about JS'i of cases The 
other SSC!> never go on beyond this stage A single 
curettage seems to relieve symptoms and no other 
therapeutic intervention is needed in approximately 
two thirds of ihecases 

VVhal are the morphologic patterns of some of 
these conditions? In cystic hyperplasia the glands are 
spherical and lined with crowded epithelium This w 
important because senile atrophy has cystic glands 
but the lining is flat The development of cystic 
hyperplasia seems to require continuous proliferation 
for perhaps six cycles hence approximately four to 
SIX months The epithelium has grown equally all 
around the periphery of the gland the cells are fined 
up and palisaded and it is therefore an easily recog 
nizable rather bland type of hyperplasia 

Adenomatous hyperplasia on the other hand has 
outpouchings There has been irregular growth 
around the periphery of the endometrial glands and 
little buds of tissue have protruded fingerhke into 
the stroma This irregulanty of target cell reaction is 
theoretically and practically a hllJe more sinister 
However adenomatous hyperplasia does not indi 
cate dysplasia The same kind of change occurs m 
poly'ps of the large intestine it is simply a pattern 
not a cytologic change In one example of adenoma 
toys hyperplasia showing the clov erleaf and finger 
like outpouching of the glandular epithelium we saw 
that the cells and their nuclei and to some extent 
their nucleoli were enlarged the cells were irrcgu 
lady piled Up and all looked uniform The cells tend 
to de^uamate and there are cell debns m the lumens 
of glands and lymphocytes or other leukocytes at 
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Iracied close lo and into the glands This is helpful in 
distinguishing adenomatous hyperplasia from atypia 
or from carcinoma i»t situ 
Years ago Gusbcrg said that adenomatous /lyjwr 
p/flstfl was his designation for what others called car 
emomamsitu That was unfortunate I think highly 
of Dr Gusberg but he is now retired and 1 think 
maybe that concept should be retired as well 

Now we come lo d>splasia or atypical hyperpla 
sia The cells arc irregular in size and shape and the 
nuclei arc Irregular in size and arrangement and en 
Urged the nucleoli are prominent Remember that 
even with dysplasia and adenomatous hyperplasia 
only some to IB'S" of the women will go on to 
develop endometrial carcinoma after a single diag 
nostic curettage 

A histoncal illustration is found in Courer of the 
Uterw' by Cullen published m 1900 on cancer of the 
cervix and the endometrium with gross and micro 
scopic drawings and colored illustrations In one il 
lustration of a very hyperplastic endometnum there 
was a group of pale glands that differed in appear 
ance from the hyperplastic adenomatous glands be 
ncath Cullen said that this was the earliest stage in 
the evolution of cancer of the fundus and 1 believe he 
was right The lesion was rediscovered periodically 
for about 50 years by several other people all Hertig 
Rcngloff and 1 did was give it the name corcinoma in 
situ 

In one example of this lesion found incKjcnlaliy 
in a hysterectomy specimen on the surface of the 
endometrium the pmh glands with their pale and 
often slightly folded nuclei contrast considerably 
with (he surrounding cystic hyperplastic glands The 
glands of carcinoma m situ are clean looking and the 
cells are alive they do Hot undergo py knosts necro 
SIS and sloughing and there is no particular atlrac 
lion of ly mphocytes Carcinoma in siru is living and 
growing not degenerating and sloughing 

Another example of carcinoma in silu ts character 
ued by acidophilic cells The nuclei are actually paler 
than normal This is the only caranoma m sifu 1 
know of that does not show at least some nuclear 
hypetcKromasia There is little cytologic anaplasia 
not much mitouc actisily and by definition there 
can be no invasion othensisc it would fust be an 
early endi. metnal adenocarcinoma The a' ctage time 
span betwTen the diagnosis of caronoma m sifu and 
enoi netrijf insastve caranoma is about right years 
Thus it IS not a mediCal or surgical emergency In 
two rather young women I know of the Jes,on oc 
currrU in a polyp and after curettage they had sue 
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cessful pregnancies Dyttself carcinoma m sifu is not 
an indication for hysterectomy 

In the endometnum squamous metaplasia is not 
per se a precancerous condition Most current gyne 
cologic patholo{ isfs agree that squamous metaplasia 
which may or may not be a part of chronic endome 
tnlis IS not an indication of a precancerous state or 
of seseredysplasia 

In chronic endometritis the glands are acidophilic 
and very irregular in both shape and cytology 
There are some debns m the lumens and some foci of 
small dark cells in the stroma When you look at 
these small dark cells in the stroma and hunt 
around you find a few plasma cells Once plasma 
cells are found the changes are consistent with the 
diagnosis of chronic endomelnlis and it takes most 
of the onus of dysplasia off the cytologic atypia The 
epithelial cells arc atypical because of their inflamed 
environment and are trying to survive in a hostile 
situation This accounts for their ragged cell mem 
branes for the sloughing of some of the cells and for 
an inability to date the endometnum as any part of a 
normal cycle 

Hypersecretory endometnum represents a physio 
logic hyperplasia due to double ovulation with twice 
as much progesterone from two corpora lutea m the 
same cycle or in early as yet unrecognized preg 
nancy The secretory vacuoles arc mostly supranu 
clear and we see the budding of the proliferating 
cells mto the glands This again is not a pathologic 
condition 

Finally the Anas Stella phenomenon is character 
ired by glands with peculiar large dark nuclei that 
stand Out in a secretory or hypersecretory endome 
Irium ]| indicates that somewhere in the neighbor 
hood there is living or dying trophoblast It is not a 
precancerous condition but simply a marker of cither 
intrautenne or ectopic pregnancy either current or 
recently aborted 


Dr Koss 

It should come as no surprise that the interpretation 
of endometnal patterns Is controversial and some of 
Dr Sommers concepts could be the subject of a live 
ly discussion 
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Cytologjc Aspects of Endometrial Neoplasia (Dr 
Reagan) 

Dr Reagan 

I would like to confine my remarks to the cellular 
changes associated with cancer of the endometrwm 
The cells from most endometrial cancers unlike their 
countei^arts in the utenne cervix have a DNA con¬ 
tent which IS near normal or diploid Because of this, 
nuclear hyperchromasia is usually not evident Sec¬ 
ond we are dealing with very minor changes in small 
cells they are much more difficult to appreciate than 
changes m large cells Third most of the techniques 
accepted by the gynecologist will depend on the ex¬ 
foliation of the cells and as a result we must learn to 
deal With very few cells If we could utihae a tech 
nique which physically removes the cells from the 
tumor bed we would have many more cells to work 
With but selling this idea to our clinical colleagues 
represents a ma;or problem The features I have 
found to be important m the recognition of endomc 
trial cancer are the sire of the cell the size of the nu¬ 
cleus certain alterations in the distnbuhon of the 
nuclear chromatin an increase in the size of the nu 
cieoius and alterations in the interrelationship of the 
cells 

We might begin by comparing four fields photo 
graphed at the same magnification and superimposed 
on one slide An intermediate squamous cell and its 
nucleus serve as a guideline for ev aluating the size of 
the nuclei of the endometrial cells The nucleus of the 
intermediate squamous cell has an area of about 
35Hm* to 4C^m* and a nucleus larger than that repre¬ 
sents an abnormality insofar as the endometnum is 
concerned For comparison with the intermediate 
sqvamous cell there is a group of relatively normal 
endometrial cells They ongmated in proliferative 
endometnum and this mpart alters the appearance 
of the cell The cells and nuclei are small Tlie inter 
relationship of these cells is very important Normal 
endometrial cells are arranged like bncks in a wall 
they are regularly arranged in relationship to one 
another For comparison there is a group of cells 
ongmaimg m endometrial adenocarcinoma The cells 
are larger than their normal counterparts their nuclei 
are enlarged and their chromatin is aggregated 
Clear spaces between the chromatin aggregates may 
be noted The nucleoh are very slightly enlarged this 
is of diagnostic importance If w e draw an imaginary 
line through the long nuclear axis and compare one 
cell to another there is on inconstant relationship 
Cells from a poorly differentiated adenocarcinoma 


can be recognized readily Neoplasms with this dc 

greeofdifferenliatjon are not observed veo often A 

majority of the adenocarcinomas of the endometnum 
will be grade I or grade J1 only a minority will bo 
poorly differentiated Your goal must be to master 
thedeteetton of well-differontiated adenocarcinomas 
In a well-differentiated adenocarcinoma there is 
often nothing m the field that enables you to gauge 
the size of the cell or nucleus Thus mental calibra 
tion Js required It is impractical to measure each nu 
cleus With an ocular micrometer "nve ctlls are slight¬ 
ly enlarged and have characteristic cytoplasmic 
changes Iheir nuclei are slightly enlarged Extremely 
important is the change in the arrangement of nuclear 
chromatin The nucleoli are usually single and en¬ 
larged multiple nucleoli in these cells are not seen 
with any frequency The arrangement of the cells m 
loo<e clusters is typical of well-differentiated adeno 
carcinoma Tight aggregates of cells are not associ 
aled With this disease 

In grade 11 adenocarcinoma the cells and their nu 
clei are enlarged There are prominent nucleoli and 
an alteration in the chromatin and one can visualize 
the clear mlerchromalinic areas In grade 11 adeno 
carcinoma one may begin to see a suggestion of a 
“ball formation because the tumor is beginning to 
take on a papillary growth pattern In the back 
ground of smears there is ancillary help some preop 
itated protein related to the fart that such patients 
may have a w atery ly pc of vaginal discharge 
Poorly differentiated adenocarcinoma is usually 
identified without any problem The cells hav e all the 
features desenbed above cell balls are now very 
prominent because the tumor has a dominant papil 
iary growth pattern Poorly difftrentiatcd neoplasms 
arc uncommon in the endometnum 
The type of tumor which exists in the endometnum 
also has a bearing on the appearance of the cells 
There arc basically five variants of cndometnal can 
cer Pure glandular tumors (adenocarcinoma) make 
up 65% of the neoplasms Adcnoacanthoma vvhich 
ue define as a malignant glandular tumor Vvith a be 
nign squamous component accounts for 19% of the 
neoplasms Adenosquamous cancer vshichue define 
as a neoplasm with both malignant squamous and 
malignant glandular components constitutes 74 % of 
the cancers Clear cell cancer which resembles its 
counterpart in the cervix or vagina and secretory 
adenocarcinoma are unusual vanants and together 
account for only 2% of endometrial cancers 

The identification of cells from a well-differcnti 
aicd adenocarrtnoma may be difficult because of an 
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excessive number of Icukocyles overlying ibe cancer 
cells This IS a very common problem when one deals 
wnb some forms of endometrial, adenocaranoma 
In fortunate cases adenoacanthoma may be very 
distinctive Cells from a glandular component are 
accompanied by oxyphilic squamous cells they rep 
resent a specific type of metaplastic cell that is unique 
to the endometrium VVhen these cells are present 
their ongin m the endometrium is certain and there 
is no confusing them with their counterparts in the 
uterine cervix Unfortunately in many instances the 
metaplastic squamous cells resemble their counter 
parts In the cervix and it is difficult to determine the 
exact site of origin of such cells As a result theade 
noacanthoma is often identified as an adenocarci 
noma 

Adenosquamous carcinoma is a tumor combining 
features of adenocarcinoma and squamous carctno 
ma I recently attended a meeting where new mfor 
mation was presented on this tumor It has been in 
creasin? m frequency m Japan m recent years and ac 
counts for an fncreasing number of the endometrial 
cancers observed there A high frequency has also 
been reported in Australui and Hawaii In our own 
laboratory this tumor type accounts for more than 
30*% of the endomelnal cancers seen in recent years 
The cells ongmaifng from the glandular component 
resemble those seen in grade II adenocaranoma of 
the endometrium The cells from the squamous com 
ponent resemble those originating in a large cell type 
of squamous cel! cancer This is the most common 
combination observed in adenosquamous cancer of 
the endometrium 

Clear cel! carcinoma looks hke its counterpart in 
the cervix and vagina and there is little difficulty rec 
ogniaing it as adenocaranoma The cytoplasm tends 
to be conspicuous or frayed and is very delicately 
stained perhaps this is one of the more important 
clues to the recognition of this tumor type 

A Word about the sampling method that pbysi 
cally remov c cells from the endometrium Many dif 
f errnt dev ices are advocated for directly sampling the 
endometrul cavity 1 am concerned about this be 
cause the rules used for identif> mg desquamated cells 
do not neccssanl) apply to cells physically removed 
from their tumor bed Few laboratories in the United 
States have personnel competent to deal with this 
tj-pT of specimen 1 have studied this sampling tech 
niquc for 25 >ears and while I (eel that I have 
achieved some degree of success I have not com 
pletcly mastered it 

A simple way to increase the accuracy of detecting 


Recent Advances m Endomelnal Neoplasia 489 


endomelnal cancer is to pay attention to the presence 
of normal appearing endometrial cells occumns 
when they should not be seen This has been our 
expencnce for two consecutive five year periods In 
the first such penod we identified 82% of the endo 
metnal adenocarcinomas by identifying the charac 
tenstic tumor cells In that same period 12% of the 
patients shed endometrial cells in either the postmen 
opausal Of pcnmcnopausal penod in the second half 
of the cycle On this basis these patients were invesli 
gated and one of five had a significant change in the 
endometrium That left us with a 6% failure to iden 
tify endomelnal carcinoma Comparable results were 
achieved in the second five year period The 
accuracy achieved depends in part on the sampling 
method used {These values are reported in the litera 
lure ) The vaginal sample alone is not the optimal 
one for the detection of endomelnal cancer it will 
often be adequate however The scraping of the 
ectocervix is not the optimal sample either Thesam 
pie obtained from the cervical canal by aspiration or 
swab offers a higher yield and the standard devia 
tton is smaller indicating that the inv estigators have 
had uniformly satisfactory results With this sample 
adequacy is sometimes a problem meaning that a 
cettam proportion of samples will not be suitable for 
examination With the Cravlee jet wash one can 
achieve accurate detection The problem is that some 
samples are limned in content collection may be 
painful and one cannot motivate the clinician to use 
this method with great frequency 
In the first studies with cervical aspiration con 
ducted m 1954 we were able to delect 90% of the le 
sions but about 39% of the samples were unsjtisfac 
lory for one reason or another Our current accuracy 
m the detection of endometrial cancer based on the 
use of a cervical scraping and a cervical aspiration 
obtained with a glass pipette is comparable for the 
detection of adenocaranoma and adenoacanthorpa 
It js higher in (he detection of adenosquamous can 
cer The number of clear cell or secretory adenocar 
onomas is too small for any meaningful conclusion 
Our ov era!! accuracy ts 61% 

1 would like to leave you with a very important 
point to keep in mind if you want to master end© 
metnal cytology Remember that I have been work 
ing wnlh this medium for 25 > ears and don t become 
discouraged if >our batting av erage is not very good 
after only 2 years work 
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Dr Koss 

Our next speaker has applied a vanety of contempo¬ 
rary investigative techniques to the morphologic 
study of the endometrium 

Ullrastructureand Historadioautography of 
EndomctnaJ Cancer and Its Precursors (Dr 
Ferenczy) 

Dr Ferenczy 

I will present some of the results we have obtained 
during the past four years using various techniques 
including electron microscopy »j vitro DNA histo 
radioaufography and sex-steroid receptor measure¬ 
ments These techniques were performed on the same 
tissue specimens recovered from women with nor 
mal hyperplastic and carcinomatous endometrium 

These studies were earned out m order to gam a 
belter insight into two problems regarding endome 
trial hyperplasia and cancer First what is the patho¬ 
genetic relationship between hyperplasia and cancer? 
Second what is the relationship between their prolif¬ 
eration and hormonal environment? The fatter 
consideration is important because we know that m 
the normal endometnum morphologic alterations 
are mediated by the ovanan hormones estradiol and 
progesterone If this is true is it possible that endo 
metnal hyperplasia and cancer which represent ab 
normal endometrial proliferations are associated 
with an abnormal hormonal environment? 

As Dr Gurpide mentioned estradiol 17/J is the 
uterotropic hormone that produces endometrial pro¬ 
liferation whereas progesterone antagonizes the 
effect of estradiol and leads to secretory differentia 
lion of estrogen pnmed endometnum DNA-histora 
dioautography using radiothymidine dunng the pro 
liferative phase of the menstrual cycle associated 
with high blood levels of estradiol shoivs massive 
incorporation nucleoproletn precursor radiothj- 
midine into the nuclei of gland cells stromal cells and 
vascular endothelium Since the newly formed DNA 
IS programmed for the next phase of the cell c>clc 
mitosis the increased uptake of radiothymidine sug 
gesfs indeed that estradiol effectively promotes 
endomctnal proliferation On the other hand the 
endoniefnum obtained dunng the secretory phase of 
the menstrual c}cJe (24lh and 25th days) is devoid of 
labeled cells suggesting that no DNA sj nihesis lakes 
place This is due to the fact that the cndometnal 
glandular apparatus is not programmed for DNA 
s> nthcsis or proliferation but for secretory functions 


presumably to rcceiv e the egg if fertilization occurs 

Transmission electron microscopy of epithelial 
glandular cells m the proliferative phase shows a 
great number of organelles such as free and bound 
nbosomes Golgi apparatus mitochondria and mem¬ 
brane bound acid phosphatase nch pnmarj lyso 
somes All these organelles are produced by estradiol 
and are programmed hr glycoprotein synthesis 
dunng the postovulalory phase of the menstrual 
cycle At the scanning electron microscopic lev el the 
prohferaiive endometnum contains numerous cih 
ated cells alternating with nonciljalcd microvillous 
cells v\hereas oliated gland cells disappear in the 
progesfaimnaJ secretory phase endometnum These 
observations lead to the concept that endomctnal 
ciliogenesis as well as microvillogenesis is a reflec¬ 
tion of the estrogenic response of the endometnum 
In fact they are among the most sensitive morpho 
logic indicators of estrogenic responses as far as the 
endometnum is concerned 

IVhat happens m women who have only an cstro 
genic effect without the inhibitory action of proges 
terone? Of those women who have elevated estro 
gens of an either endogenous or exogenous source a 
certain proportion may respond by producing an 
overgrowth of the endometnum This is true for the 
glands the stroma and the vessels The endometnum 
m these conditions becomes twice or three times as 
thick as normal proliferative endometnum 

This anovulatory persistent proliferativ e endome 
tnum IS essentially an exaggerated form of its nor 
mal cyclic proliferative counterpart Many mvcsli 
gators refer to this condition as simple hyperplasia 
UltraslnicturaHy the anovulalory endometnum con 
lams an exaggerated number of cell organelles There 
is a considerable increase in the number of pnmary 
lysosomes free and bound nbosomes and Golgi 
apparatuses The gland cells also acquire numerous 
micrc^ihments which are onented parallel to their 
long axis presumably because the cells are very tall 
Microfilaments at least in the endometnum arc be 
Iieved to serve as a supportive skeleton for the epi 
thehal cells The nuclei have a spindle-shaped fusi 
form configuration and demonstrate pseudostralifi 
cation 

In adenomatous hyperplasia with cytologic alypia 
similar ultraslructural changes are noted except that 
the endoplasmic reticulum has a bizarre configura 
tion and the mitochondna vary in shape and size and 
undergo aggregation 

In carcinoma m si/« the nuclei of gland cells dem 
onstrate rounding of their contours and an aneuploid 
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DNA conlenl The microfilaments are no longer dis 
tnbulcd along the cytoplasmic substance but around 
the nuclei There is pleomorphism of the organelles 
especially the mitochondria Scanning electron mi 
croscopy shows a dramatic decrease in the number of 
ciliated cells as well as microvilh and there is an in 
crease m cellular pleomorphism When these features 
are compared with those of endometrial carcinoma 
cells invading the myometrium the ultraslruclural 
features are essentially the same These subslructural 
similarities provide convincing support to light mi 
croscopy for the existence of carcinoma m situ of the 
endometrium We maV.e the diagnosis of CIS of the 
endometrium when we see nuclear alterations cotisis 
tent with aneuploidy and a gland in-gland or cribi 
form glandular pattern The general picture very 
closely resembles that of intraductal breast carci 
noma 

To further charaetcrue hyperplastic and neoplastic 
endomelna we have measured the duration of their 
DNA”synthesis (S) phase The DNA S phase lasts 
about seven and a half hours in normal proliferative 
endometrium It becomes shorter in anovulatory 
proliferative endometrium then increases in adeno 
matous hyperplasia without cytologic at>pia and 
further increases m adenomatous hyperplasia with 
severe cytologic atypia There is a statistically sigm 
ficant increase m the duration of the DNA S phase in 
CIS and (he CIS values arc essentially the same as m 
invasive carcinoma This is an interesting and new 
observation since prolongation of the DNA S phase 
of an> gn on tissue when the phase is compared with 
that of thead/Jcrnt hyperplastic or normal tissue is a 
highlj specific feature of cancer in general The DNA 
studies therefore confirm the electron microscopic 
and light microscopic obscrsations that CIS docs 
exist Furthermore the values for adenomatous 
h> 7 «erptavia with severe cytologic atypia (AAH) ap 
pear to be intermediate between CIS and adenoma 
touv hyT^irplasia without cytologica(}pia ThiJsug 
fcvis that AAH is the precursor of CIS and that CIS 
intum IS the precursor of invasive cancer Theulfra 
structural and DNA studies obtained so far are con 
sivtmt with a continuum of changes from anovula 
lory persistent proliferative cndomcinum loadeno 
matous hyperplasia with severe cytologic atypu and 
then to noninvavive and invasive carcinoma The 
data confirm the palhogmeiic relationship bcivieen 
h) perplasia and cancer 

The second target of our studies was the relation 
ship l>etween ervdometrul growth and hormonal cn 
vironment and In particular we wished to determine 
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the sensitivity of endometrial tissue to estradiol tn 
vanous pathologic conditions Three approaches 
may be applied to this problem morphology mea 
surements of DNA synthesis or of the mitotic index 
and measurements of receptors for estradiol and pro 
geslcfone 

I mentioned above that endometnal ciliogencsis 
and microvillogenesis were indicative of estrogenic 
response Anovulatory endometrium or simple 
hyperplasia assoaated with anovulation shows a 
dramatic increase m the number of ciliated cells and 
surface microvilli indicating an increased response 
of this type of tissue to estrogenic stimulation m the 
absence of detectable progesterone 

In contrast adenomatous hyperplasia with severe 
cytologic atypia has a decreased number of ciliated 
cells although well-developed surface microvilli are 
present In CIS there is a further decrease m the 
number of ciliated cells and surface microvilli and >n 
poorly differentiated adenocarcinoma ciliated cells 
are absent The gradual decrease in estrogen related 
cellular speoahzation is a reflection of a gradually 
decreasing response of these tissues to an estrogenic 
environment or stimulation 
By using a labeling index one measures the num 
ber of ceils incorporating radiothymidine The DNA 
synthesis values for normal proliferative endomc 
trmm are considerably decreased in atrophic endo 
meirium In the anovulatory endometrium the 
values are higher than m the normal although the 
differences are not statistically significant There fol 
lows a dramatic decrease at the level of adenomatous 
hyperplasia without cytologic atypia In adenoma 
tous hy perplasia with severe cy tologic aty pia in CIS 
and in invasive cancer however DNA synthesis ts 
similar lo that of normal proliferativeendometnum 
The DNA data were correlated with progesterone 
receptor concentrations Progesterone receptors m 
normal proliferative endometrium are hi^ with 
concentrations of over 1 100 fcmtomoles/mg of pro 
lem In ihc atrophic endometnum receptor concen 
(rations are very low whereas in anovulatory per 
sistent proliferative endometrium the levels are 
slightly higher than in the cyclic proliferative van 
e(y Then there is a sharp but gradual decrease m 
adenomatous hyperplasia without and wnlh atypia 
CISand inv asiv e caranoma 
How is all this information to be interpteledl The 
endometnum responds specifically to estradiol by m 
creasing us nuclear DNA and progesterone receptors 
Ue found elevated levels of DNA synthesis m 
atypical hyperplastic endome num CIS and mvasive 
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Dr Koss 

Our ntxt spealcer has applied a v anet> of conlempo 
rary inveshgahve techniques to the morphologic 
study of the endometrium 

Uftrastructure and Historadioautography of 
Endometrial Cancer and Its Precursors (Dr 
Ferenczy) 

Dr Perenczy 

I xvill present some of the results ^ve have obtained 
dunng the past four years using various techniques 
including electron microscopy in vitro DNA htsto 
radioaotography and st-x-sleroid receptor measure¬ 
ments These techniques were performed on the same 
tissue specimens recovered from women with nor¬ 
mal hyperplastic and carcinomatous endometrium 

These studies were carried out in order to gam a 
better insight into two problems regarding endome¬ 
trial hyperplasia and cancer First what IS thepatho 
genetic relationship between hyperplasia and cancer? 
Second what is the relationship between their prolif¬ 
eration and hormonal environment? The latter 
consideration is important because we know that m 
the normal endometrium morphologic alterations 
are mediated by the ovarian hormones estradiol and 
progesterone If this is true is it possible that endo 
metnal hyperplasia and cancer which represent ab¬ 
normal endometnal proliferations are assoaated 
with an abnormal hormonal environment? 

As Dr Gurpide mentioned estradiol 17p is the 
uterotropic hormone that produces endometnal pro 
hferation whereas progesterone antagonizes the 
effect of estradiol and leads to secretory differentia¬ 
tion of estrogen pnmed endometrium DNA histora- 
dioauiography using radiothymidine dunng the pro¬ 
liferative phase of the menstrual cycle associated 
with high blood levels of estradiol shows massive 
incorporation of nucleoprolem precursor radiothy¬ 
midine into the nuclei of gland cells stromal cells and 
vascular endothelium Since the newly formed DNA 
IS programmed for the next phase of the cell cycle 
mitosis the increased uptake of radiothymidine sug 
gests indeed that estradiol effectively promotes 
endometnal proliferation On the other hand the 
endometrium obtained during the secretory phase of 
the menstrual cycle (24th and ZSth days) is devoid of 
labeled cells suggesting that no DNA synthesis takes 
place This is due to the fact that the endometnal 
glandular apparatus is not programmed for DNA 
symthcsis or proliferation but for secretory functions 


presumably to receive the egg if fertilization occurs 

Transmission electron microscopy of epithelial 
glandular cells in the proliferative phase shows a 
great number of organelles such as free and bound 
nbosomes Golgi apparatus mitochondria and mem 
brane bound acid phosphatase nch primary lyso 
somes All these organelles are produced by estradiol 
and are programmed for glvcoprotein synthesis 
dunng the postovulatory phase of the menstrual 
cycle At the scanning electron microscopic lev cl the 
proliferative endometrium contains numerous cili 
ated cells alternating with nonciliated microvillous 
cells whereas ciliated gland cells disappear in the 
progestational secretory phase endometrium These 
observations lead to the concept that endometnal 
aliogenesis as well as microvillogenesis is a rtflec 
lion of the estrogenic response of the cndomelnum 
In fact they are among the most sensitive morpho 
logic indicators of estrogenic responses as far as the 
endomelnum is concerned 

What happens in women who have only an cstro 
gtme effect without the inhibitory action of proges¬ 
terone? Of those women who have elevated estro 
gens of an either endogenous Of exogenous source a 
certain proportion may respond by producing an 
overgrowth of the endometrium This is true for the 
glands the stroma and the vessels The endometrium 
m these conditions becomes twice or three limes as 
thick as normal proliferative endomelnum 

This anovulatory persistent proliferative endome- 
tnum IS essentially an exaggerated form of its nor¬ 
mal cyclic proliferative counterpart Many investi 
gators refer to this condition as simple hyperplasia 
Wtrastrucfurally the anovulatory endomelnum con 
tains an exaggerated number of cell organelles There 
IS a considerable increase m the number of pnmary 
lysosomes free and bound nbosomes and Golgi 
apparatuses The gland cells also acquire numerous 
microfilaments which are onented parallel to their 
long axis presumably because the cells are very tall 
Microfilaments at least in the endometrium are be 
lievcd to serve as a supportive skeleton for the epi 
theltal cells TTie nuclei have a spindle-shaped fusi 
form ttirifiguration and demonstrate pseudostralifi 
cation 

In adenomatous hyperplasia w ith cytologic atypia 
similar ultraslructural changes arc noted except that 
the endoplasmic reticulum has a bizarre configura 
tion and the mitochondria vary m shape and size and 
undergo aggregation 

In carcinoma m situ the nuclei of gland cells dem 
onstrate rounding of their contours and an ancoploid 
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D*^A content The miaofiUments are no longer dis 
tnbulcd along the cytoplasmic substance but around 
the nuclei There is pleomorphism of the organelles 
especially the mitochondria Scanning electron mi 
croscopy shows a dramatic decrease m the number of 
ciliated cells as well as microv illi and there is an m 
crease in cellular pleomorphism When these feature* 
are compared with those of endometrial carcinoma 
cells Invading the myometrium the ultrastruclural 
features are essentially the same These substructural 
similarities provide convinang support to light mt 
croscopy for the existence of carcinoma m situ of the 
endometrium We make the diagnosis of CIS of the 
endometrium when we see nuclear alterations consrf 
\cn\ with antupltrtiy and a gland \n-?Jand ot cobs 
form glandular pattern The general picture very 
closely resembles that of intraductal breast carci 
noma 


To further characterize hyperplastic and neoplastic 
endometna we base measured the duration of them 
DVA*synlhcsis fS) phase The DNA S phase lasts 
about seven and a half hours in normal proldef^tive 
endometrium It becomes shorter in anovulatory 
proliferative endometrium then increases m adeno 
matous h>'perplasia without cytologic atypia and 
further Increases m adenomatous hyperplasia with 
severe cytologic atypu There is a statistically signi 
ficant Increase in the duration of the DNA S phase in 
CIS and the CIS values are essentially the same as m 
Invasive carcinoma This is an interesting and rvew 
observation since prolongation of the DNA S phase 
of any given tissue when the phase is compared with 
that of the adjacent hyperplastic or normal tissue is a 
highly spccificfeaturcofcancerlngeneral The DNA 
studies therefore confirm the electron microscopic 
and light microscopic observations that CIS does 
e^wt Furthermore the values for adenomatous 
hyrerptasij with sesere cytologic atypia (AAH) ap 
pear to be Intermediate between CIS and adenoma 
tous hyperplasia without cytologic aly^ria This sug 
gests that AAH IS the precursor of CIS and that CIS 
in turn IS the precursor of invasive cancer The ultra 
structural and DNA studies obtained 50 hr are ce- 
iistent with a Continuum of changes from anoviit 
tory persistent proliferative endometn.-j toaJe^v 
matous hyperplasia with severe cytoIopcanTuarvf 
then to noimvasne and invame caremoma Te 
data cpolirm the pjlhc«gr'efie rrla inis>- fre*w-e- 
hyreTplasia and cancer 
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ihe sensitivity of endometrial tissue to estradiol in 
various pathologic conditions Three approaches 
may be applied to this problem morphology mea 
surements of DNA synthesis or of the mitotic index 
and measurements of receptors for estradiol and pro 
gesterone 

I mentioned above that endometnal ciliogencsis 
and microvillogcnesis were indicative of estrogenic 
response Anovulatory endometrium or simple 
hyperplasia associated with anovulation shows a 
dramatic increase m the number of ciliated cells and 
surface microvilli indicating an increased response 
of this type of tissue to estrogenic stimulation m the 
absence of detectable progesterone 

In contrast adenooMCous HypetpUsva with severe 
cytologic atypia has a decreased number of ciliated 
cells although well-developed surface microvilli arc 
present In CIS there is a further decrease in the 
number of ciliated cells and surface microvilli and in 
poorly differentiated adenocarcinoma ciliated cells 
are absent The gradual decrease in estrogen related 
cellular specialization is a reflection 0 / a sf^dually 
decreasing response of these tissues to an estrogenic 
environment or stimulation 

By using a labeling index one measures the num 
ber of cells incorporating radiothymidme The DN \ 
synthesis values for norma! proliferative endome¬ 
trium arc considerably decreased in atrophic endo* 
metnum In the anovulatory endometnun the 
values are higher than in the normal a'diccgh the 
differences arc not statistically signJica" Thw fc’ 
lows a dramatic decrease at the level ade'x'su'cxs 
hyperplasia without cylolocic a'vpit In ace-v-ma 
lous h> perplasia with «eve^ cv*c '•cc a*v~iz. r* CI5 
and m invasive career hewevr* DN-A «v-;re<a- 1 ? 
similar to that of po"rviI p*r-.,f*-atrte r-exerecr- J 

receptor ccrxer'ralr'ms -me —c’Te'rt m 

normal p^vjf-ztrr* . . — ar* -*•, wid- 

cr"ce~retrc-s cC over ^ \ *?=r*m=ci.<m =s cc -n>- 
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cancer and would have expected progesterone recep 
tors to be high also but on the contrary they are 
low In our opinion this dissociation between DNA 
synthesis (high) and progesterone receptors Ooix) 
suggests that the increased DNA synthesis in AAH 
CIS and invasive endometrial carcinoma is a reflec¬ 
tion of autonomous growth and is independent of 
estradiol influence Moreover the logarithmic de¬ 
crease in progesterone receptor concentrations from 
early hyperplasia to advanced hyperplasia and carci¬ 
noma reinforces the concept of an endometrial 
hypcrplasia-carcinoma continuum 

On the basis of these findings we propose that 
anovulatory persistent proliferative endometnum 
occurs following persistent anovulation It may de¬ 
velop m premenopausal and postmenopausal worn 
en particularly in those who are obese or receive 
exogenous estrogens This abnormality may persist 
but in our experience the anovulatory endometnum 
reverts to normal in 85*% to 90*^ of cases after a 
thorough D & C For this reason we prefer not to use 
the term hyperplasia for this biologically labile con 
dition Indeed in my institutions hysterectomy is 
the pnmary therapeutic approach to hyperplasia 
regardless of subtype Because anovulatory endo¬ 
metnum IS easily controlled by conservative mea¬ 
sures hysterectomy can be considered overtrealment 
in most of these instances 

Biologically we consider anovulatory persistent 
proliferative endometnum as the initial, or prolifer¬ 
ative phase of endomelnal hyperplasia m which 
the endometnum is genuinely sensitive to estrogenic 
stimulation In the susceptible individual this stale 
may progress to the second or remodeling phase 
of endometnal hy^ierplasia which is charaefenzed 
by architectural and nuclear abnormalities With in 
creasing atypical changes the endometnum becomes 
increasingly refractory to estradiol action finally 
CIS may develop It is not known how often CIS re 
gresses but it does represent the immediate precursor 
of invasive caranoma 

In summary the data available so far suggest that 
endometnal hyperplasia is produced at least jn its 
early stages by an estrogenic environment in the ab¬ 
sence of progesterone In the susceptible individual 
this environment may be favorable for carcinogene¬ 
sis and endometnal cancer may develop Endome¬ 
tnal carcinogenesis per se is not likely to be depen 
dent upon estrogenic stimulation 


It must be recognized that histology and cy lology arc 
very subjective in the assessment of precursors and 
early stages of endometnal carcinoma Work such as 
presented by Dr ferenezy will someday result m the 
objective assessment of the status of the endome 
trium 

Detection of Endometnal Carcinoma in 
Asymptomatic Pen- and Postmenopausal Women 
(Dr Koss) 

Dr Koss 

1 shall now summarize the present status of a proj 
ect sponsored by the National Cancer Institute (Con 
tract #NCI-CB 84233 39 from the NCI Department 
of Health Education and Welfare) at Montefiore 
Hospital and Medical Center whose purpose is the 
study of the detection of endometnal carcinoma in 
asymptomatic penmenopausal and postmenopausal 
women Any s> stem of cancer detection m an asymp 
tomatic population has sev eral prerequisites In order 
to be susceptible to detection (1) a disease has to be 
sufficiently frequent in a population (2) it has to 
have identifiable precursor stages that should be 
amenable to treatment at low cost (3) the treatment 
of the precursors should lower the mortality from 
cancer, and (4) the available means of defection 
should be of high specificity sensitivity and simplic¬ 
ity of use 

In reference to endometrial carcinoma it is mpot 
tant to look at the rate of lesions in a given popula 
lion The rate of this disease as reported by the can 
cer registries of the stales of Connecticut and New 
York increases very obviously in women age 45 and 
older Thus ifonewereloscrecnapopulationabovc 
age 45 information on the prevalence of this disease 
presumably could be obtained Some years ago the 
National Cancer Institute became interested in mitt 
afing such a detection program and we were form 
nate enough to be the winning team 

The purpose of what is now called the National 
Endomelnal Program is to determine the feasibility 
of screening asymptomatic women age 45 and above 
for occult endometnal carcinoma by direct and indi 
reel sampling techniques The pnmc requirement for 
admission to this program is a complete absence ol 
symptoms Much of what has been published about 
successes in the cytologic diagnosis of endometnal 
cancer pertains to symptomatic women The number 
of endometrial cancers in asymiptomatic women that 
have been reported in the literature to date is very 
small 

The two commercially available endometnal 
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samplinfi devices (the Mi Mark Helix Simpson/ 
Bayselnc Wilmington Delaware and Isaacs Endo 
metnal Cell Sampler Kendall Corp Boston Massa 
chusclts) that were adopted in our program by con 
tract are assigned by computer to individual exami 
nces In addition we also use the entire battery of the 
more common cytologic sampling techniques such 
as the vaginal pool smear and endocervica! aspira 
lion We also determine the estrogen levels in the pa 
licnts by taking a scrape smear of the lateral vaginal 
wall From the endometrial samples we always col 
Icct miniscule fragments of tissue and embed them in 
paraflin as cell blocks The remaining sample is 
examined by cytologic techniques 

I must emphasize the key roles that have been 
played by our project coordinators Suzanne Horan 
and Mary Bcgcn R N It proved to be very impor 
tant to explain the procedure to the frightened worn 
an who comes for the examination The examinee 
must be reassured as to the possible complications 
and discomfort that may result from such a procc 
dure and of course an informed consent form has 
to be signed The study incidentally is m its ninth 
month and the initial results presented below were 
tabulated a few da> s ago 

Eight Kundted ninety nine examinees were evalu 
ated As we know the white woman is much more 
prone to divclopmg endomclnal carcinoma than 
either the black or the Hispanic woman Our popula 
lion of 899 examinees was 83*0 white and lO"® block 
and hence must be considered satisfactory The age 
distribution i< equally satisfactory Seventeen per 
cent of the women were below age SO and 
above 

It is very important in such a study to assess 
whether the endometrial sampling has been success 
ful The sampling was successful in 91*’<> of the pa 
lientsand unsuccessful in about 5*^ The results were 
uncertan m 4'* Any device introduced into the 
endometrial ca\ it> can cause the patient major d»s 
comfort We examined this point very carefully be* 
cau*e It was one of the questions we attempted lo 
answer We found that after thorough psychologic 
preparation of the patient it is possible lo obtain an 
endi metnal sample with relatively little discomfort 
mapproximatel) 80'* of patients Moderate dtscom 
fort was prevalent among these women dunng ihe 
procedure It is also important to ask these women 
4< hiurs after the procedure how much pain ihej 
had and how long it lasted The matonty of our pa 
tienisfoS'’) mostly perstmenopauvj) had no resiJu 
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al discomfort 27% had mild discomfort for a penod 
of 24 hours and only very few had severe residual 
pain To date we have had no major clinical compli 
cations m approximately 1 000 patients 

Among the first 1 000 examinees we delected 8 
asymptomatic endometrial cancers all of which were 
proven by histology In reference lo the sequence of 
events in the endomelnum as outlined abov e by sev 
eral speakers it is disturbing that we found very few 
endomclnal hyperplasias in this population If one 
swere to believe the sequence of events as described 
we should have found many more cases of hypcrpla 
sia than cancer U may well be that we have no talent 
for identifying endometrial hyperplasia m the endo 
metnal smear or the cell blocks On rescrecning this 
population we may find that we missed quite a few 
of these lesions However in the histologic maienal 
we have seen to date most endometrial carcinomas 
appeared as solitary lesions even though several of 
them were deeply invasive There was no accompa 
nyinghyperplasia in most uteri This ofeourse casts 
a very interesting light on the sequence of events in 
endometrial carnnogenesis m the postmenopausal 
woman VVe are not trying to draw any conclusion 
from these observations at this time However our 
studies to date do not substantiate the sequence of 
morphologic events described previously 

1 would like to echo what Dr Reagan said about 
the interpretation of the endometrial aspiration 
smear Some 25 or so years ago my coworker Grace 
Durfee and I started looking at endometrial aspira 
lion smears and found them very difficult to infer 
pret The interpretation of the endometrial cy tologic 
matenal in this study also proved to be cxtraordi 
nanly difficult 

We observed that the elderly woman often Jacks 
medical care The first 1 (300 women also harbored 
three low-grade precursor lesions of cervical cancer 
and two classical carcinomas in sifii We identified 
one ovanan carcinoma in a completely asympto 
malic woman and one CIS of the v'ulva Three carci 
nomas of the breast were discovered by simple palpa 
tion 

It IS too early to conclude whether this program is 
going to ful/iJI Its promise However I am pleased 
that the National Cancer Institute saw (it to sponsor 
such a program Ue hope that before we embark on 
mass screening of our populations for endometrial 
cancer we will have some baseline data which are so 
thoroughly lacking for carcinoma of the uterine err 
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nri'M ihc results (c!l into two groups (Table IV) 

Hi?li Typing 

\n 'stlWi(lnenttaict3 Vtfaunizjns epidermoid caro 
noma c>tolofiictypin>,aecufacyreacbed81‘'o Small 
cell anaplastic carcinomas of the oat cell *incl spindle 
ppljj^onil cell Varieties possessed cytologic accura 
ciescifo^** and 70'' respectively 

Lou Twiii^Acciiracl/ 

(t\ eneskraVely ddixTenViaVtsi nonV^eTaVmvziTig tpidct 
mold carcinoma the correct typing vsas noted in 
only o( the specimens In the LCGCCa group 
(combining the cytologic diaj noses of LCCa with the 
mi rphologically related diagnoses of MjTCCa) the 
•>r'ng acrurao nas 5®" In bronchiofoaivrofar 
adeni’icatcinoma correct typing was noted in only 
o( the specimens whereas the bronchogenic 
adeniicarcinoma group had a somewhat hifher cylo 

loyictypingaccufio app/orimateh 5J'X. 

Altit'cther 1'3 of 232 specimens |74 6*^) were 
correctly cylolyped (Table IV 1 

Discussion 

ll has been stated^ «• that about of the discrrp 
ancies ktween the cytologic and hts ologic diagnoses 
are due namly to the presence of poorly dilferenti 
aird tumors From the data appearing tn Table !\ ii 
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can be noted that of a total of 232 specimens from all 
types of tumors 173 (74 6“^) were correctly typed 
whereas 59 (25 4'!,) were incorrectly tvped with re 
spect to the histologic diagnoses 

tanpe and Hoeg" reported in their study on cy to 
logic typing of sputum and bronchoscopy material a 
O4‘o typing accuracy m well-differentiated epidcr 
mold carcinoma 100 '^ in adenocarcinoma 88*^10 
small cell anaplastic carcinoma and 27°c> in poorly 
differentiated epidermoid carcinoma Of interest is 
their table which furnishes a comparison between 
previously published data by Fool * Sojut* and 
Hasifup** and those from their own study 
An a large senes of pulmonary cancer cases detected 
bronchial secretion aspirates Atay and Brandt' 
obtained cytologic typing accuracies of 02% in well 
differentiated epidermoid carcinoma small cel) ana 
plastic carcinoma and well-differenbaled adcnocarci 
noma but only 54'p in larje cell undifferentiated 
carcinoma 

Associated innammalory processes and the state of 
preservation of specimens may be responsible for 
some errors in cytologic typing of lung cancer Some 
authors' " “ " ”' ” ** stress the following impor 
lant causes of discrepancies in tumor typing of c) to 
logic material (1) the degree and nature of the differ 
cntiation may vary significantly within the same 
tumor f2>necresis which is common in the undiffcr 
eniiatcd carcinomas (and seen quite often in sputum 
material) may induce tumor cells to take up non 
specific slams such as orange-G and thus appear to 
have undergone keralinization" (3) in certain poorly 
differeiHvated epidermoid carcinomas the cells may 
often be clustered superimposed and have nuclei of 
\aiKios sizrs with prominent ^arge nuelcoh thus 
suggesting a false diagnosis of adenocarcinoma (4) 
the histologic as well as cytologic appearances of 
metastascs may be different from those of the pn 
mary tumor (S) distinguishing histologically be 
tween poorly differentiated epidermoid carcinomas 
and some of the more anaplastic carcinomas or be 
tween the latter and poorly differentiated adenocar 
anomas may often prove to be very difficult > and 
thus encountenng similar difficulties in exfoliative 
cytology should not be surprising' (6) minute tissue 
samples of predominantly anaplastic tumors espe 
cully those obtained during fiber optic bronchos 
copy render some of these tumors either undug 
nouWe or incorrectly dtagnosable (7) some spindle 
pphs^ful cell ty-pcs from small cell undifferentiated 
carcinomas at limes may shed cells with sufficient 
cytoplasm to be misinterpreted as poorlj diffenrn 
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24 Lukctnan J Relubiitty of cytologic diagnosis in cancer o/ Ihe 
lung CancerChomolhcrRep4 70-03 1073 

25 NasieUM Diagnosis of lung cjncerbj aspirationbiops) anda 
X/^ompanson between this method and extoiiahse cytolojo 

ActaC>tol II 114 110 ]Oe7 

26 Reid/D Carr AH The validit> and\aiue of histological and 
cjtological classification of lung cancer Cancer 14 67J-60S 
lOol 

27 Roger V NasiellM Linden M Enstadl C)totogic differential 
diagnosis of bronchiolo-alv eolar carcinoma and bronchogenic 
adenocarcinoma Ada C> tol 20 303 307 1976 


25 Smith JH FrablelSJ Adenocarcinoma of the lung C)teli'>,< 
correlation »Mlh hi tofogic t>'pes Ada C> tol 18 316-3-0 

29 Spjut HJ Frier DJ AcLermann L\ Esfolulive c>tc'li>gy a d 
pulmonaiy cancer A histopathological and C) tologic cprrtb 
tion JThoracSurg 30 90-107 1955 

30 Tsuboi E Atlas of Transbronchial Biofss Earl) Diagnosis ef 
Penpheral Pulmonary Caranomas Stuttgart Thieme 1971 p 
53 

31 WandallHM Astud) of neoplastic cells in sputum as a contn 
bution to diagnosis of pnmary lung cancer Acta Chir ScanJ 
01 ISupploJ 1 J43I 1044 
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T/iiss(iidy uas designed to reassess the cytomorffhol 
ogy of lira! infections in urinary cells obfained from 
renal transplant patients and to examine the associa 
tion if any between these cytologic changes and the 
transplant re/ection A total of 2 354 cytologic speci 
mens obtained from °1 renal transplant recipients 
xms naluaicd A combination of techniques includ 
ing«llu/osjc/i/fcrs immunofluorescence hemagglu 
iinotion mJnhilion and electron microscopy uas util 
I e<f Cytologic ohservatioiisiLerc correlated u-ith the 
patients cimical liisfory T/iirfy cig/if patients re 
leafed cytologic evidence of ftrol mfcctions (fierjjcs 
simplex cylomegaloiirus and papoiavmts) These 
lira/ infections had disfinct cvtomorpliology Cvfo 
megaloi irus infection may manifest as introcytoplas 
mic orangeophihe inclusions in addition to the clas 
steal intranuclear inclusion In the maiontv of renal 
transplant patients there appeared to be no relation 
ship beluecn the iiral infection and the renal trans 
plant rejection episodes 

Viral mfcctions occur commonly m immunosup 
pressed renal transplant recipients** These mfec 
lions often interfere with the clinical recognition of 
renal rejection episodes either by simulating the 
rejection itself or by masWinfi its signs and symptoms 
Viruses are also suspected of initialing transplant re 
jcciion '♦ Accurate and early detection of these mfec 
tions m renal transplant recipients can help clinical 
management 

Although a large number of viruses have been iso 
hied from unne * the viruses most readily diagnosed 
by urme cytology arc herpes simplex virus IHSV) 
cytomegalovirus (CMV) and the human papovavi 
rus BK virus (BkV) HSV has been reported in cyto 
logic studies of unne speamens obtained (rotn the 
bladder Its occurrence among renal transplant 
rrcipicnls was first documented cytologically b> Bos 
sen and Johnston* in 12 specimens from four patients 
Systemic dissemination of HSV infection with rcsul 
tant death was reported by Montgomerie ct al " 
CNtV infection was first described cytologically jn 
the unne of 22 renal transplant recipients studied by 
Bossen et al * The virus infected cells were character 
ired as hiving only intranuclear inclusions Their 
observations suggested that the cytologic technique 
was a more sensitive method of delecting virus m 
Unne than was histologic examination of tissues 
CMV n the most frequently encountered v iral mfec 
tion m the unne of transplant patients • BKV a re 
cenily recognized human papovavirus of the SV^O- 
polyona subgroup ***'was first reported m the unne 
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samples of a transplant recipient Us cytomorpholo- 
gy has been desenbed m detail b) Coleman et al * 
who have also documented its frequent reactivation 
in transplant patients JC virus (JCV) another 
human papovavirus has been observed recently in 
the urine of pregnant women • JCV causes progres 
sive multifocal leukoencephalopathy a rare demye 
hnating disease of the central nervous system that oc 
curs in immunologically compromised individu 
als 

Specific identification of viruses by the classical 
diagnostic techniques (i e virus isolation rising 
specific antibody liters complement fixation test) re 
quires considerable lime and expense CJinica) cyio 
pathology offers the possibility of a more expedient 
and economic method for the detection and diagnosis 
of these infections The present stud} was under¬ 
taken to reassess the cytomorphology of HSV CMV 
and papovavirus infections in unne specimens ob 
lamed from renal transplant patients and to mvesu 
gate Iht association between the cytologic evidence 
of viral infection and renal transplant rejection epi 
sodes 

Materials and Methods 
Patient Popiifation 

Ov er a seven year period 91 patients from the Johns 
Hopkms Hospital Renal CUnic were investigated 
clinically and cylologically Cytologic evidence of 
viral infection in unne samples was recorded in 38 of 
these patients they arc the subject of this report All 
patients were adults (18 to 60 years mean age 40 
years) The duration of the renal transplant varied 
from 1 day to 7 5 years (mean 2 4 years) These 38 
patients received 41 transplants 33 from cadavers 
and 8 from living related donors A total of 2 354 
posltransplanl unne specimens was screened from 
this group 

Each patient was maintained on azathiopnne (50 
to 225 mg/day) and prednisone (5 to 60 mg/day) 
Increased dosage of prednisone and/or methylprcd 
msolone sodium succinate with or without extra »r 
radiation to the graft (150 to ©00 rads total dosage) 
was instituted during the clinical transplant rejection 
episodes 

Cvfo/ogic Preparation and ^hcrosccpic £ aluatioit 
A fresh clcin-catch urine STiecimen was collected 
from each patient during the routine v isit to the dm 
ic at intervals of one to four weeks Daily unne 
specimens were available for cytologic studies from 


inpatients Al least one cellulosic filler (Milhporc 
Corporation Bedford Massachusetts or Gelman 
Sciences Inc Ann Arbor Michigan) was prepared 
from S ml of each urme specimen Filters were fixed 
in 95% ethyl alcohol and stained by ^ modified Papa 
nicolaou technique Each half of the filler was 
screened for malignant cells and additionally evalu 
alcd for a rejection pattern ^ and for cylomorpho 
logic evidence of the presence of v irus 
Whenever cytologic viral changes were identified 
a cytologic profile was determined for the specific 
virus associated pattern Twenty separate represen 
tativc fields were counted (4SX high dry objective) 
for (Dcells exhibiting viral changes (2) tubuhrce/ls 
(3) lymphocytes (4) polymorphonuclear Icukocy tes 
and (5) various types of casts Elements such as red 
blood ceils bacteria fungi and necrosis were re¬ 
corded but not quantitated 

He ctrofi Microscopy (EM) and Imnuitic Bh ctron 
Microseopv (IBM) for Papoi avmis 
A total of 83 specimens was examined by electron 
microscopy A 4 ml aliquot of urine was clarified by 
low-speed centrifugation (15 minutes 1 000 g) and 
then centrifuged for one hour at 100 000 g The 
wcIJ-drained pellet was resuspended and examined 
after negative staining for virus particles Virions of 
papovavirus morphology were reacted with t BKV 
rabbit antiserum in an lEM lest“ and examined for 
antibody coating of virus particles 

Virus Isolation 

An attempt was made to isolate BKV from 25 unne 
specimens A 0 2 ml aliquot of undiluted unne vvas 
inoculated into each of three lubes of WI 38 cells 
and the inoculated lubes were observed for viral 
cytopafhic effect (CPE) for 30 days Isolated strains 
were identified by hemagglutination inhibition (HI) 
testsvvithanti BKVscrum 

Indirect hnnwnofluorcscencc on Unnarv Cells for 
CMV 

(jnnesamples from 18 renal transplant patients were 
examined Cells from fresh unfixed urine samples 
were collected by centrifugation at 6 000 rpm for five 
minutes All but 2 ml of the supernatant was de 
canted The cells were gently resuspended in a micro 
pipette placed on a cclIuIosic filter and fixed with 
95% ethyl alcohol Each filler was cut in half and 
placed cell side down on a glass slide It vsas then 
gently but firmly blotted vsiih coarse filter paper 
using the index finger to express moisture and to 
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make Ihc cells adhere lo ihe slide The slide was im 
mefsod m cold acetone for ten minutes to dissolve the 
filter and then air dried The cell preparations on the 
slides uerc reacted with fluorescein isolhiocyanale 
(FlTO-labeled specific antiserum for CMV (Micro 
biological Associates Dethesda Maryland) at 37 C 
for one hour in a moist chamber rinsed m three 
changes of phosphate-buffered saline solution (pH 
7 2 to 7 4) for 20 minutes each and mounted in buf 
fered glycerol Coverslips were sealed with clear fm 
gemail polish The preparations were examined with 
a Lcilr Orlhoplan microscope equipped with riocm 
illuminator KP490 BG38 exciter K530 barrier filters 
and HBOlOO light source 

Correlation of Chnieal mid Cytologic Obscrr/itions 
The patients hospital records were reviewed for dos 
apes of arathiopnne and prednisone levels of creati 
nine and scrum urea nitrogen blood and unne cul 
tures for virus isolations complement fixing (CF) 
antibody titers for HSV and CMV infection and chni 
cal impressions about rejection episodes For each 
patient the clinical and cytologic data were incor 
porated m a histogram 

Kesultf 

Of the 33 patients whose unnary cytology suggested 
V iral infection cytomorphologic evidence of HSV in 
feciion was found in 3 (3*%) CMV infection in all 33 
( 100 ‘*o) and paposavirus infection in 24 163^) (Table 
1) 

HSV 

A total of 157 unne samples was collected from the 
three patients only 8 (S'*-) of them showed HSV 
cy tomorphok>g> (Table I) Cellular changes were 
typicil and included multmuclcatcd syncy tial forma 
tions with gelatinous ground-glass chromatimc pat 
terns and intranuclear eosinophilic inclusions HSV 
mfreiion occurred m the first 12 weeks after traiw 
plant surgery In two ol the three cases there was 
evidence of ciincomilant \iral infection In the lower 
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genital tract so it is possible that the infected cells 
were derived from these lesions 

All three patients had CF antibody liters to HSV 
ranging from 1 64 lo 1 156 Electron microscopic 
examinations were performed on four of the eight 
cylologically positive unne specimens virus particles 
of herpes virus morphology were detected in two 
specimens one of which also contained papovavirus 
particles 
CMV 

Cylomofphologic evidence of CMV infection was 
found at one time or another in the epithelial cells in 
unnes of all 38 patients and m 31 of the urine sam 
pies (Table I) Cellular changes included the intra 
cytoplasmic orangeophilic inclusions (Figures 1A and 
lB> typical intranuclear inclusions (Figure ID) or 
both (Figure IC) These changes occurred most often 
in single cells Occasionally small tissue fragments 
(Rgure ID) and renal tubular casts (Figure lE) re 
vealfd evidence of CMV infection In consecutive 
unne specimens from the same individual the most 
commonly recognitable evidence of CMV mfeclion 
was the presence of inlracytoplasmic inclusions 
These occurred as dense orangeophilic masses vary 
mg in sue and shape The larger inlracytoplasmic 
inclusions were seen in the form of bars rings or ir 
regular cobweb shapes (Figures lA IB and IC) 
Occasionally classical intranuclear CMV inclusions 
occurred in assoaaiion with the inlracytoplasmic 
orangeophilic bodies In some patients later unne 
sediments revealed a central well formed acido 
philtc or hemaloxylmophilic intranuclear inclusion 
body surrounded by a clear halo These classical 
intranuclear inclusions were identified in 65 (O'u) of 
Ihe CMV positive specimens in unnes from 22 (58*^) 
of the 38 patients 

Icnmunofluorcsctnce (IF) studies were performed 
on cytologic preparations from 28 specimens from 18 
patients They demonstrated CMV-?pecific antigens 
m the renal tubular cells and several tubular casts 
with Cells and debns The cells were most often ob 
served singly were somewhat enlarged and revealed 
granular inlracytoplasmic fluorescence At limes the 
fluorescence was more condensed and some cells 
contained rounded irregular clumps of intracyto 
plasmtc immunofluofescent matena! (Rgure IF) cor 
responding to the intracytoplasmic inclusions noted 
on light microscopy (Figure iC) Diffuse intracyto 
plasmic fluorescence was present occasionally 
Sometimes distinct intranuclear fluorescence was 
identified that corresponded to the classical intranu 
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samp/cs of a transplant rcapicnt Its cytomorpholo- 
g> has been desenbed m detail by Coleman et al » 
uho ha\e also documented its frequent reactivation 
m transplant patients JC virus (JCV) another 
human papovavjrus has been observed recently in 
the urine of pregnant women * JCV causes progres 
sive multifocal Icukoencephalopalhj a rare demyc 
Imalmg disease of the central nervous system that oc 
curs m immunologically compromised individu 
als « 

Specific identification of viruses by the classical 
diagnosUc techniques (t e virus isolation rising 
specific antibody titers complement fixation lest) re 
quires considerable lime and expense Clinical cylo 
pathology offers the possibility of a more expedient 
and economic method for the detection and diagnosis 
of these infections The present study was under 
taken to reassess the cytomorphology of HSV CMV 
and papovavirus infections in urine specimens ob 
tamed from renal transplant patients and to mvcsii 
gate the association betiveen the cytologic evidence 
of viral infection and renal transplant rejection epi 
sodes 

Materials and Methods 
Patient Poinilation 

Over a seven year period 91 patients from the Johns 
Hopkins Hospital Renal Clinic were investigated 
clinically and cytologicallj Cytologic evidence of 
viral infection in urine samples was recorded m 38 of 
these patients they are the subject of this report AH 
patients vvert adults U 8 to 60 years mean age 40 
years) The duration of the renal transplant varied 
from 1 day to 7 5 y ears (mean 2 4 years) These 38 
patients received 41 transplants 33 from cadavers 
and 8 from living related donors A total of 2 354 
posttransplanl unne specimens was screened from 
this group 

Each patient was maintained on azathiopnne (50 
to 225 mg/day) and prednisone (5 to 60 mg/day) 
Increased dosage of prednisone and/or melhylprcd 
nisolonc sodium sucanale with or without extra »r 
radiation to the graft (150 to 9(X) rads total dosagt) 
was in’itiluicd during the clinical transplant rejection 
cp/sodcs 

Cvtolo^ic Preparation and Microscopic Ei atualion 
A fresh clean-catch urine specimen was collected 
from each patient dunng the routine \ isit to the dm 
ic at intervals of one to four weeks Daily unne 
specimens were available for cytologic studies from 


inpatients At least one ccllulosic filter (Millipofc 
Corporation Bedford Massachusetts or Gclmm 
Sciences Inc Ann Arbor Michigm) was prepared 
from S ml of each urint specimen Biters were fixed 
in 95^ efhj'I alcohol and stained by a modified Papa 
mcobou technique ” Each half of the filler was 
screened for malignant cells and additionally tvalu 
ated for a rejection palfcm * and for eyfomorpho 
logic evidence of the presence of \ irus 
Whenever cytologic viral changes were identified 
a cytologic profile was determined for the specific 
virus assoaated pattern Ttvcnfy sepiralc represen 
tative fields were counltd (45X high dry objective) 
for (J)cells cxhibiling vira) changes (2) tubulir cells 
(3) lymphocy tes (4) poly morphonucicar leukocy tes 
and (5) various types of casts Elements such is red 
blood cells bacteria fungi and necrosis were re 
corded but not quantitated 

Electron Microscopv (EM) and Inmmne Eh ciron 
Mtcroseopv (lEM)forPapoi(reiriis 
A total of 83 specimins was examined by electron 
microscopy A 4 ml aliquot of urine vvas clarified by 
low-speed centrifugation OS minutes 1 000 g) and 
then centrifuged for one hour at ]00 000 g The 
well-drained pellet was resuspended and examined 
after negative blaming for virus particles Virions of 
papovavirus morphology were reacted with a BKV 
rabbit antiserum in an lEM tesV^ and cximmcd for 
antibody coaimgofviruspartidcs 

Vinis Isolation 

An attempt was made to isolate BKV from 25 urine 
specimens A 0 2 ml ahquol of undiluted urine vsas 
inoculated into each of three tubes of W 1 58 cells 
and the inoculated lubes were observed for viral 
cytopathic effect (CPE) for 30 days Isolated strains 
were identified by hemagglutination inhibition (HI) 
leslswilhanli BKVserum '* 

fudirecf fiiirntmof/uorrsceMce on Unnarv Cells for 
CMV 

Unne samples from 18 renal transplant patients were 
examtned Cells from fresh unfixed urine samples 
were collected by centrifugation at 6 000 rpm for fiv c 
minutes AJ) but 2 ml of the supernatant was de 
canted The cells were gently resuspended in a micro 
pipette placed on a cellulosic filter and fixed with 
05 % ethyl alcohol Each filter was cut m half and 
placed cell s ie down on a glass slide It was then 
gently but firmly blotted with coarse filter pa^r 
using the index finger to express moisture and to 
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make ihe ccIU adhere lo ihe slide The slide was im 
mersed In cold acclone for ten minutes to dissolve the 
filler and then air dried The cel! preparations on the 
slides were reacted with fluorescein isolhiocyanale 
(FITC) labeled specific antiserum for CMV (Micro 
biological Associates Belhesda Maryland) at 37 C 
for one hour In a moist chamber rinsed m three 
changes of phosphale^iuffered saline solution (pH 
7 2 lo 7 4) for 20 minutes each and mounted in buf 
feted gl>cerol Co\crslips were sealed with clear fin 
gernail polish The preparations were examined with 
a Leilz Orthoplan microscope equipped with Ploem 
illuminator KP490 BG38 exciter kS30 barrier filters 
and HBOlOO light source 

Correlation of Cluneal and Cytolov^ Observations 
The patients hospital records were reviewed for dos 
ages of arathiopnne and prednisone levels of creati 
nine and serum urea nitrogen blood and unne cul 
lures for virus isolations complement fixing (CF) 
antibody liters for HSV and CMV infection and dim 
cal impressions about rciection episodes For each 
patient Ihe clinical and cytologic data were incor 
poraled in a histogram 

Result* 

Of the 38 patients sshose urinary c> tology suggested 
siral infection cjtomorphologic evidence of HSV m 
fection was found in 3 (S'fl) CMV infection moll 36 
(ICOaland paposasirusinfection in 24 (W'll) (Table 
II 

nsv 

A total of 157 urine samples was collected from the 
three patients only 8 (S'*) of them showed HSV 
cytomorpholcgy (Table 1) Cellular changes were 
ty picil and Included muUinuclealed syncytial forma 
lions with gelatinous ground-glass chromatmic pal 
terns and intranuclear eosinophilic inclusions HSV 
infection occurred in the first 12 sveeks after Irons 
plant sutyery In tsso of the three cases there was 
esidence of concomitant \iral infection in the lower 
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genital tract so it is possible that the infected cells 
were derived from these lesions 

All three patients had CF antibody titers to HSV 
ranging from 1 64 lo 1 156 Electrors microscopic 
examinations were performed on four of the eight 
cytologically positive urine specimens virus particles 
of herpes virus morphology were detected m two 
specimens one of which also contained papovavirus 
particles 
CMV 

Cylomorphologic evidence of CMV infection svas 
found at one time or another in the epithelial cells in 
unnesof all 38 patients and in 31*^ of the urine sam 
pies (Table I) Cellular changes included the inlra 
cytoplasmic orangeophilic inclusions (Rgurcs lA and 
IB) typical mtranuclear inclusions (Rgure ID) or 
both (Figure IC) These changes occurred most often 
In single cells Occasionally small tissue fragments 
(Figure ID) and renal tubular casts (Rgure lE) rc 
vealed evidence of CMV infection In consecutive 
urine specimens from the same individual the most 
commonly recognizable evidence of CMV infection 
was the presence of intracytoplasmic inclusions 
These occurred as dense orangeophilic masses vary 
mg m size and shape The larger intracytoplasmic 
inclusions were seen m the form of bars rings or ir 
regular cobweb shapes (Figures lA IB and IC) 
(Occasionally classical intranuclear CMV inclusions 
occurred m association with the intracytoplasmic 
orangeophilic bodies In some patients later urine 
sediments revealed a central well formed acido 
philiC or hematoxylmophilic intranuclear inclusion 
body surrounded by a clear halo These classical 
intranuclear inclusions were identified in 65 (9'o) of 
the OlV positive specimens in unnes from 22 (58'o) 
o( the 38 patients 

Immunofluorescence (IF) studies were performed 
on cytologic preparations from 28 specimens from 18 
patients They demonstrated CMV-specific antigens 
in the renal tubular cells and several tubular casts 
with cells and debns The cells were most often ob 
served singly were somewhat enlarged and revealed 
granular intracytoplasmic fluorescence At times the 
fluorescence was more condensed and some cells 
contained rounded irregular clumps of intracyto 
plasmic immunofluorrscenl matcnal (Rgure IF) cor 
responding to the intracytoplasmic inclusions noted 
on light microscopy (Rgure IG) Diffuse intracyto¬ 
plasmic fluorescence was present occasionally 
Sometimes distinct mtranuclear fluorescence was 
Identjfied that corresponded lo the classical intranu 
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with a mean penod of about 8 vsecks The duration 
of shedding of infected cells was \ariable ranging 
from 1 to 41 weeV^ among the patients Despite the 
high frequency of excretion of CMV infected cells 
the clinical diagnosis of CMV infection was made in 
only one of these patients a 25 year-old male who 
developed prolonged fever and tenderness over the 
parotid area in the third sseek after transplantation 
Cytopathologic evidence of CMV infection ob 
served mostly as irregular cytoplasmic inclusions 
was seen inlcrmiltcnlly from the 6th to 32nd post 
transplant week Intranuclear inclusions were seen in 
only one of eight urine speamens diagnosed as posi 
tive CMV was isolated from each of three specimens 


tested in the 7th 9th and 28th weeks The kidney 
removed surgically at 38 weeks contained micro 
scopic evidence of advanced chronic reieclvon with 
superadded acute infarcts There were typical CMV 
inclusion bodies in the nuclei of the tubular cells 
(Figures 2A and 2B) 

The results of other tests with respect to CMV in 
fection were as follows CMV was isolated from 
blood or unne specimens in 6 of 13 patients CMV 
was demonstrated in histologic sections in 2 of 11 pa 
tients whose specimens were available Epithelial 
cells containing intranuclear inclusions characteristic 
of CMV were seen in the kidney of one patient and in 
the lungs and liver of a second patient Multiple 
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serum speamens from 36 patients were tested for 
CF antibody liters to CMV Thirlj three of the 36 pa 
tients had fourfold or greater increases m tilers 
which were interpreted is indicating CMV infection 

Pnpounumis 

Twenty-four patients exhibited cytomorphologic evi¬ 
dence of papovavirus infection obseri ed only in sin¬ 
gle cells The most common changes were in the nu 
cleus which occupied two thirds of the enlarged epi 
thelial celt and whose contents became a large pale 
blue-green basophilic gelatinous mass (Rgures 3A 
and 3B) Small deposits of chromatinic malenal were 
attached to the nuclear membrane and frequently 



(A BlThfnc^lcnmmonl) rrtfRnuciJsiafWPlde^dopmmlol 
inunnjry rpithclul crllosa' ihcpfr^^ncrol a lifjtr nucleus 
occup)inR tvkO Ihirds of ihecclUiir Jfnl v.hoscci nlmtsbrcarwa 
|3r>.p RfljlinPUMrijcs NotMhcct nctlikf sKapenf Ihcccllt 
(X 10051 (C D) A biff slJRf pt drvcfopnicnt pxhibilfdan 
tiTfRubr miranuctcar »nclu«« ri lo ihp ruckar morbranc 

surrounded by an mdi tinct halo (X1 00-3) 


the nucleus appeared to be thrusting away from the 
t^toplasm for a comellikc effect (Figure 3A) In 
some other cells generally seen in specimens ob 
lamed later during the infection the gelatinous nu 
clear contents became more deeply chromatophilic 
and appeared to shrink away from the degenerated 
chromatinic nm lining the nuclear membrane be 
coming irregularly shaped and surrounded b> an m 
distinct halo Many times the intranuclear inclusion 
was attached to the nuclear membrane so that the 
halo was incomplete (Figures 3C and 3D) No mtra 
cytoplasmic inclusions \sere seen 
Of the 1 SS6 specimens from these 24 patients los 
(13'"o) showed c> lomorphologic c\ idence of papo\ a 
\iru5 (Table I) Twenty three of the patients (96^) 
manifested the gelatinous nuclear changes and five 
(21 exhibited the nuclear changes with shrinkage 
into a more classical intranuclear inclusion Conlinu 
ous shedding of infected cells lasted from 1 to 3Z 
weeks with a mean of 4 8 weeks No clinical s>mp 
toms of this Mral infection were evident as has also 
been described in earlier reports 
One patient with papovavirus infection developed 
what appeared to be a virus induced ureteral ob 
struction similar to that desenbed by Coleman el il ' 
The patient was a 45 year-old male who had received 
a cadaver kidney The first unne cytology specimens 
on this patient were examined m the tenth postlrans 
plant week when nearly every cell present showed 
cytomorphologic ev idcncc ol either CTMV or papova 
\ irus Cells infected with CMV demonstrated a gelal 
inous nucleus intranuclear inclusions intracylo 
plasmic inclusions or both The majoniy of papova 
virus infected cells showed intranuclear inclusions 
(Figures 3C and 3D) Also seen in this specimen were 
cells that demonstrated the cylomorphology of a 
gelatinous nucleus characteristic of BKV and cyto 
plasmic inclusions characteristic of CMV in the same 
cell Electron microscopy revealed a large number of 
papovavirus particles (Figure 4) which vsere idenli 
fled as BK.V by lEM and BkV was isolated by cul 
ture from each of two unne specimens collected over 
a five-day penod The patient died of bilateral bac 
tcnal pneumonia and acute rejection in the 12th pjost 
transplant week Histologic sections at autopsy rc 
vcalcd microscopic evidence of papov av irus infected 
cells in the transitional epithelium obstructing the 
ureter (Figures 5A and 5B) The transplanted kidney 
showed acute rejection In a subsequent study papo 
vavirus antigen vsas identified in the urothclium of 
this patient by immonoperoxtdasc staining of a par 
affm section 
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Electron microscopy »as performed on S3 unm 
umplcs from 21 of the 24 patients Papovaviry* 
particles were delected in 12 samples (IS"*,) frotr 
nine palicnls <43‘-) Viral pariicles m sesen spcci 
mens iscre numerous enough for satisfactory 1L\1” 
m each instance the particles were identified as DKV 
\irus twlai.on svas attempted from 25 urme speo 
mens obtained from the 24 patients which Included 
he I. particle-positise samples DKV was isolated 
from each of two urine specimens examined from the 
patient With ureteral obstruction 

Cv 11 »,if Pri fi' 

A c\ toh> tc prs f,te w as obtained on each specimen of 
the patients m whom s.rus infection was suspected 

“•"•■S "S zero 
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<26'<>) had 11 to 30 cells and six patients (16*%) more 
than 30 cells exhibiting viral changes Twenty three 
patients (60*%) shed fewer than ten renal tubular cells 
in 20 fields six patients (16*%) were in the 11 to 30 
range and nine patients (24*%) had more than 30 
cells The quantities and appearances of noncpithclial 
elements had no definite relationships to the other 
analyzed elements in the profile Patients who had a 
high count in one category did not necessarily have a 
high count m any of the others 

Eiafuntioii of C/i«icol Rciection and Praence of 
Vtnts 

Cylologically viral effects could be found before 
dunngor after clinical rejection episodes Frequently 
patients had more than one rejection episode occur 
nng close together The presence of virus in this m 
stance was thought to be related to increased steroid 
therapy for the initial rejection Incomplete clinical 
data in some cases obscured the delineation of the 
exact beginning and end of rejection episodes No 
definite correlation of the cytologic presence of virus 
With clinical rejection was observed 
Two observations however could be made First 
the occurrence of virus infKied cells irrespective of 
virus type was sporadic In consecutive specimens 
cyiopathologic viral changes were found at times in a 
single specimen and at other times were present in 
every specimen through several weeks Second dur 
inga nonnrjection period scrum creatinine lev els had 
no definite association with the presence or absence 
of virus in exfoliated cells 


Discussion 

Detection and diagnosis of viral infection in renal 
transplant patients are important for understanding 
^jection mechanisms and for clinical management 
Unne cytology has proven to be a valuable tool in 
three of the common viruses affecting transplant na 
tients HSV CMVandpapovaviruses 
The use of cellulosic fillers and of immunofluores 
cence techniques aids m obtaining expedient and pre 

osediagnc^ VNeagree with Bossen et al ‘ Johnston 

rt aP'and Coleman* that the use of cellulosic filters is 
the method of choice for preparation resulting in ex 
celJent cell recovery and cytologic detail for both 
i apanicolaou staining and immunonuorescrnce tech 
tuques n our experience equally good results are 

fronib<.lho(thc«,d.I) 

l«ic Iilim „ pamniUrly a. a d,aB,o«,c tool 
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Cytopathology of 
Papillary Carcinoma of 
the Thyroid by Fine 
Needle Aspiration 
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[To iMinrufe fhe e\1olo^tc prcsenlauon of papillary 
carcinoma of Ihc thyroid the fine needle aspiration 
tmears wre studied from 8'^ surgically > roicn cases 
uwjul were ultrtJi/w-d 

fronds monolayered sheets tissue (rag 
rruri/5 iittranueteiircvloplasmicincrusions psammo 
tna 1 0 ins and muUinucUatcdgiant cells" From I 500 
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smears on cold nodules of the thyroid 6 knotin 
false negative and 4 false positive diagnoses for pap 
illary corctnoma ucre made^TJtc esfimnfcd accuracy 
of the fine needle aspirate diagnosis of piapillary car 
ctnanta 

Recent publications in the medical literature have 
called attention to fine needle aspiration biopsy of 
the thyroid as a diagnostic adjunct to the manage 
meni of patients with thyroid nodules ‘ * * * •' ** In 
our 26-month study of 1 500 fine needle aspirates 
(tom nonfuncliontng thyroid nodules it became ap 
parent that papillary caranoma was the least difficult 
malignant thyroid disease to diagnose by this means 
This conclusion was based on a study of the fine nee 
die aspirates from 87 surgically proven cases of pap 
illary carcinoma The various cytologic changes seen 
in papillary carcinoma of the thyroid ha%e been dc 
senb^ * ’^is study examines the c> tologic features 
of this cancer as to frequency diagnostic significance 
and diHrrtntialion from similar cytologic findings in 
benign disease} 

Materials and Methods 

(fine needle aspiration biopsy was usually performed 
with a ZS-gauge 1 5 inch no^le and a lO-ml synnge 
Because papillary camnoma is often relatively avas 
cular a 22 20* or even 16*gauge needle was some 
limes employed to obtain a satisfactory cellular aspi 
rate The malenal obtained was smeared on a slide 
and promptly fixed with spray fixative If the initial 
speamen was dry a little fixative was sprayed on 
the subsequent slides before the malenal was expelled 
from the needle At least four and often six prepara 
lions were made from different parts of the nodule 
In degenerated nodules an attempt was made to ob 
tain speamens from the subcopsular portion of the 
tumor The slides were stained with a modified Papa 
nicolaou method 

All the I "W cytologic specimens vxere described 
and then placed in one of the following categories (1) 
diagnostic of carcinoma (2) suspicious for carcino 
ma (3) indeterminate (usually a cellular follicular 
neoplasm) or (4) benign (nodular goiter simple ade 
noma and l>mphoc>lic or granulomatous th>foidi 
Ik) An attempt wasmade to t> pc the carcinomas} 

All patients included in this study had either a (me 
needle aspiration diagnosis or a suggestion of papil 
Iar> caranoma followed b> a cenfirmatorj diagnos 
tic lobcctomj or a surgical pathologic diagnosis of 
papillary caranoma preceded b> fine needle aspira 
lion diagnosis of a benign lesion 
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ry Ijssue fragments and are pleomorphic in size and 
shape Their chromatin is finely or coarsely granular 
Multiple micro and macronucJeoh are usuallj ob 
serv ed Intranuclear cytoplasmic inclusions are readi 
ly identified 

PsammoftmBodies 

These calcific bodies have long been considered a 
hallmark of papillary carcinomas and are easily iden 
lified in cytologic preparations The> are formed by 
concentric lamellations and are found in close assoa 
alion with cancer cells and within tissue fragments 


usuall) in the papillar> fronds (Figure 6) Most of 
them are basophilic (dark blue or lavender) but 
some may also appear golden broun (amphophilic) 

hitranuch nr Cvtopln'^uuc IncUtsions 
These nuclear holes arc another charactcnstic fea 
lure of papillary caranoma They appear as sharply 
demarcated unstained round or oval areas within 
the nucleus They are nmmed by condensed chroma 
im and they may occupy an entire nucleus or be 
small and multiple (Figures 3 and 7) 
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pjplljfy eamnoma "nine carcinoma 
crtls hav e abundanl granular cytoplasm 
and squamoid fralurcs Sole iniranuclear 
O loplatmic inclusions (Papanicolaou 
slam X 640) 



riRur* 6 

Papillary camnoma Multiple r«mmo*na bodies 

within a papxIUry frond (Papanicolaou stain x 6,0) 
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raplUtyMftifiomJ Nt>l« 
fflulnrle iptranuclf Jr cyto¬ 
plasm c intiusiops lA brpf 
carcinoma c«IU with 
abundant cytoplasm (Pap* 
A cotjou sU n X WO) 



Tj^’Iic frasMtci tt irith or irif/i<jul jifcrMifu/ar Patient 
Another ^Mlurt i» ihc prrwcf of Imuo fragmmti 
<F«wrr 8) a common occummer m otologtc prrpa 
rations from art) malignant loion Those arc »oen in 
large numbers in many of the smear? from papilbry 
cartmoma The nuclei in these/ragme^j* arc saruWc 
in sire anj shape derend ng upon the d (fctmlu’ion 
of the tumor Most papillary carmomaj has c a/af 
hcular component (Rgurt O) ‘'•nail follKles with a 


lumen pcihapi containing colloid can often be sw 
m these tissue fragments 

Single exfoliated cells are rot a common occur 
rence In thyroid carcinomas but sshen present thej 
alloss an accurate estimate of cell sirc^These cell 
ssert from JCXVfT)’to 30(Vm’ ssere sanable in shap 
(small cuboidal Columnar squamoid or poly gonal 
and occasionally ssrre spind’e shaped (Rgures 5 K 
and 11) 
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h order to investtsate the cytologic charactensUes of 
breast carcinoma tn mpple discharge ^isJoIosj 
cally proten cases of various breast lesions from 
2 723 samples of nipple discharge uere studied The 
general entena of malignancy as described for other 
organs applied also to the breast carcinoma cclb 
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Houever the breast corcitioma cells um jcricriiVv 
smalkr and less pleomorphic than those orisins/rom 
other organs In addition to the malignant features of 
individual tumor cells the presence of a sphencal cel! 
cluster with a smooth nm un< also an importa^! 
finding suggestive of malignancy The diagnostic roV 
of breast carcinoma increased significantly when IK 
cases were reexamined on the basts of the find 
mgs of this study 

The mcidcnce of breast carcinoma has been increas 
ing annually m Japan Though a cytologic examina 
lion of nipple discharge is performed routinelj spon 
taneous ntpple discharge occurs in less than lO^o of 
the patients ivith breast carcmoma Aspiration c> to! 
ogy of the breast has recently been put to wider use 
to make an earl> diagnosis of breast caranoma 
However carcinoma cells of aspirates are somewhat 
different m their appearance from those of nipple dis 
charge Therefore cytologic cniena for recognizing 
malignant cells m the former w ould be inappropriate 
to apply to the latter This study was attempted 
chiefly to further eluadate the cytologic charactens 
tics of breast carcinoma cells in nipple discharge 

Matenals and Methods 

From 2 723 samples of nipple discharge collected 
during the 12 > ears since the opening of the National 
Cancer Center Hospital 202 histologicallj proven 
cases of various breast lesions were selected for this 
study Of these 12 cases w ere excluded due to decol 
oration of the smears The remaining 190 cases m 
eluding 62 of invasive caranoma 18 of noninvasive 
carcinoma 41 of papilloma 15 of fibroadenoma 3 
of cystosarcoma phyllodes 29 of mastopathy 20 of 
chronic mastitis and 2 of other diseases were reex 
ammed Tw o slides were made routinely and stained 
with the Papanicolaou technique The l90cascswcre 
divided broadly into those of caranoma and of non 
caranoma for a careful comparative study Particu 
larly those cells that were well preserved and ade 
quateJy stained were used for a quantitative study 
The average frequency of cytologic examinations of 
nipple discharge was 2 1 times in caranoma cases 
and 2 5 in noncaranoma ones 

Results 

The differential cytologic findings between cann 
noma and noncarcinoma cells are shown in Table I 
Using a micrometer the nuclear size of 2 487 carano 
ma and I 971 noncaranoma cells was measured 
Among what appeared to be carcinoma cells there 
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tscrt occA^ionit stnat! on« pot s<r^ dtffcrtnl In wie 
Iron noncjrrmoma ctlU (FiiPim J to 4) 

Chfonutm t>35 cU"ififtl into four pattcnw fine 
(Rgun*5> moJcMteJ^ coarse (Fipatr 61 coarse ffij; 
urrs ■* to 9) and other The last Included p^knosts 
kar>orrhftis and kar>oI)Sis Moderat<l> coarse 
rbronutjn »sj» defined as that betv.een fine and 
coarse The ttso rredoTn-unt chronatin patterns in 
each case s\ere tx ntijcrrd 

A ni-cles'Jus Jarjrr than cne-f /th of the nuclear 


diameter v.as defined here as a “macronucleolus" 
(FiRure 10) fn case of more than Itvo nucleoli in a nu 
cleus the largest one was considered Esm when a 
case contained only one macronucleolus the case 
was counted as such As to the number of nucleoli 
the pererntage of each number of nucleoli as shown 
in Table 1 was based on the total numbers of carti 
noma or noncaremoma cells There was no si^tnifj 
caw ddferewct «\ the number of nucleoli betw ecn the 
two A case was counted as mitotic nen if onl> a 
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Fiflv malignant mtlaiiomas c{ the skin uerc aspirated 
trifh a fine needle and the eytomorphologie features 
of (kc snKdrs tcere e alualcd An attempt ucu made 
to establish the freijueney of morphologic features 
found irj melanoma cells The following features 
were regardid as fre<iuent lack of cohesneness be 
tuecn the malignant cells linucicated mukmuefe 
aled and giant ctlls and iiitranueUar lacuoles The 
nuclei usually had a regular outline and the nuclear 
ehroinatin uos mn/y distnluied The majority of 
the smears contained a mixture of epithelial type and 
sj indie cells The nuclei of the ej.ilhelial tyt.e celts 
were tisuallv in an eccentric position The marpho 
logic features of malignant cells ipj smears as 4* 
scrilel can le helpful in making the f.reoperatioc 
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cytologic 4»agnosis of nonpigmented malignant 
melanoma of the sfcin 

The dmical diagnosis of malignant melanoma of the 
skin IS not always easy or reliable This is due to the 
similarities of gross morphology of malignant mela 
noma and such skin lesions as teleangiectatic granu 
loma basal cell caronoma squamous cel! carano 
ma histiocytoma and sometimes even dermalofibro 
sarcoma or verruca seborrhoica 

There are two possible approaches to the diagnosis 
and treatment of malignant melanoma of the skin 
One IS the excision of a suspiaous lesion with a 
narrow nm of the surrounding tissue followed by 
the additional wide excision after the diagnosis of 
melanoma is made on frozen sections With the other 
method surgical biopsy precedes the exasion of the 
lesion with a wide margin of surrounding tissue 
VVe applied fine needle aspiration biopsy as a 
method of preoperative diagnosis of malignant mela 
noma of the skin The positive cytologic diagnosis 
was the basis for the exasion of the lesion with a 
Wide margin of surrounding tissue 
The cytologic diagnosis of malignant melanoma of 
the skm can W made from scrapings of the surface of 
the tumor from smears of the ulcerated tumor or 
from fine needle aspirates However scrapings yield 
few cells and they often are poorly preseixed In 
smears from ulcerated tumors the analysis of malig 
nant cells is difficult because the malignant cells are 
often intermingled with numerous necrotic and in 
flammatory cells In contrast fine needle aspiration 
biopsy of skin melanoma yields a large number of 
well-preserved malignant cells that makes the cyto 
logic ana^-sis and diagnosis easier and more reliable 
We do not believe that fine needle aspiration biop 
sy IS more traumatic than \ igorous scrapings or sur 
gical biops> The old notion that diagnostic surgical 
biopsy can cause the spread of the malignant melano 
nu cells IS not supported by recent opinions **• >n» 
In this report we analyze the morphologic features 
cf malignant cells that can be useful m the cytodiag 
nosis of rialigrunt mclanorrus of the skm To the 
best of our knowledge this is the first published re 
port on the application of fine needle aspiration biop- 
sv to the diagnosis of these tumors 

Materials and Methods 

Rfty patients with malignant mclano-na of the skin 
were stud ed There were 47 primary turnon and 3 
recuTTent nodules in the sianity of previously re- 
mosed primary skin Iwions Qinically these were 
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FiRurefe 

Malignant melanoma balloon cell type (AlMalignamceWtvrth 
abundant \ acuolated cytoplasm and an intranuclear vacuole (X 
(B) Binuclea ted cell with abundant s aoiola ted cy toplastn and 
one spindle-shaped cell (X 5001 IClSeseralinfrafiuclear'vacu 
oles" (X 500) (D) Two small groups of cells with vacuolated cyto¬ 
plasm Note the multmucleated cell and mitolic figure (X ^00) (E) 
BinucJeated cell with elonga ed cos nophilic cytoplasm and the 
intranuclear "vacuole (X200) (F)Histoloc> of the same tumor 
(X 200) 



Figure? 

Malj^nanijneJanoma epithelialceWtypefmedium-siredcells) Ml 
Note the irregular nuclear contour Nuclear vacuoles (arrows) 
One large bmuclea ted cell (X500) (B)MCC-stjinedsmearfrom 
thesame tumor as that in Fgure9A Note the intranuclear "sacu 
ole (arrow) (X 500) 


ular and evenly distributed throughout the nudeus in 
both the epithelial type and spindJe cells 
The majonty of cells m all smears had one lt\o or 
three nudeoli They were small or medium sired In 6 
of 50 cases numerous cells had nucleoli larger than 
one-<juarter of the diameter of the nucleus In four of 
them the large nucleoli were round and regular in 
outline (Figures 2A 2C and 2D) and m the remain 
ing two the large nucleoli uere irregular 

Intranuclear vacuoles were usually sharply de 
fined regular tn outline round or o\oid and faintly 
pink stained (Figures lA iB 2D to 2F 5B 6C 6E 
and 8B) In some cells they were vef> large and sur 
rounded by a narrow nm of nuclear chromatin onl) 
(figure 2Ei Sometimes they were so liny that they 
could be seen onl> under high magnification In some 
cells there were se\cral vacuoles in one nucleus (Ftg 
ure 6C) Intranuclear vacuoles were present in 42 of 
50 smears They were numerous in 32 cases rare m 
24 and infrequent tn 6 They were more frequent in 
the epithelial t> pc cells than in the spindle cells Four 
of the eight cases without intranuclear vacuoles were 
of the spindle cell type In the malignant cells stained 
with MGG the intranuclear vacuoles could also be 
identified (Figure 7) 

Under the electron microscope the \ acuoles consti 
luted regular oval cytoplasmic inclusions inside the 
nucleus They were separated from the chromatin by 
a continuous nuclear membrane They contained 
cytoplasmic organelles i e mitochondria mcla 
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nomcs and crsaslroplasm and «)nictjm« m>elm Cig 
um (Figure 9A) In some nuclei s<%tra( small c>to 
pljsmic inclusions ssere prescnl (Rgurc 9D> How 
eier in a Inv nuclei small areas of lois electron den 
illy were present SMlhoul an) dcmarcalion (rom the 
surrounding chromatin (Figure oC) \Se believe that 
these small areas are different from the sharply cnit 
lined V acuoles obsers cd in C) tologic smears 

Omucleated malignant cells were present in all 
smears They were numerous in 31 cases rare in 16 
and occasional in 3 (Figures 2A 2B 3C 4A -iB 5A 
to ^ “A 7D SAandlOM The nuclei of the bmu 
cleared cells of the epithelial ly-pe and small cell type 
vsxrr located at the periphery of the cell (Rgores 2A 
2D and 5D) Usually the nuclei were in con act 
Kith each other sometimes they partially over 
lapped but without molding The nuclei m the sptn 
d’e cells were usually placed n a row along the long 
asis of the cell (Figure 3Cf Rarely they were found 
Side by side (Figure lOM 
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gwrt 10 

[jligrunt melanoma mixed cp'thflwl and spindle cell l>rf (A) 
olaJed cells w, ith oval pol> gonal or spmdle^aped c> toplasm 
uclei With finely or coanely granular chromatin Many large 
!Is some of them bmucJeated (X 500) f5)HistoIog> of Ihesame 
imorlx 200) 


Muhinuclealed cells were found in 32 of 50 cases 
"hey %scre rare in 23 and occasional in 7 In !\vo cases 
I giant cell melanoma the multmudcafed cells is ere ^ 
1 the majonty The multinucleaied cells i\ere usual 
f larger than mononuclear melanoma cells They 
ad three to ten nuclei of \ anous sizes and chromatin 


sfroctures(Figures4A 4B eCandSA) Thcreuasi 
nuclear molding Sometimes m the multinucleat 
cells intranuclear sacuoles uere found m only one 
the nuclei (Figure 8B) 

Cvtoplasmic Vacuoles Intracylophsmic ^acuoL 
s\ere seen in only 2 of SO cases (Figure 8A) 

Lari,e Cells Cells four or more times larger than tl 
average cell m the smear were called large cells 
They had one or multiple nuclei Smears of 45 of 5 
of our cases contained large cells They uere fn 
queni in 9 cases rare in 23 and occasional in 13 (Rf 
ures IB inset SB, SC 8A SBandlOA) 

Mitotic Figures Mitotic figures uere found in 31 o 
SO smears They uere frequent in 9 rare in 18 ant 
occasional in 4 Atypical mitotic figures uere occa 
sionally found in 27 of SO cases (Figure JB) 

Phagocytic hinge of Cells Malignant cells uilh s 
phagocytic image (cell in cell) uere occasionally ob 
ser\ed m 3 of the 50 cases (Figures 2C and 8B) 

Necrotic Cells Cell necrosis and pyknosis uere not 
observed 

Inflammatory Cells and Macrophages IVe did not 
find a significant number of lymphocytes or plasma 
cells m our matenal A small percentage of lympho 
cyies and neutrophils m smears uas considered to be 
part of the aspirated blood Rarely there uere mac 
rophages containing melanin granules or fragments 
of cells in their c> toplasm 
In many cases the careful analy sis of cy tologic fea 
tuires alloued us to establish the diagnosis of malig 
nanl melanoma of the sl^m m the absence of melanin 
pigment Companson of cytology and histology 
shoued that size and shape of cells in smears and cor 
responding histologic sections of the same tumor 
were almost identical (Figures 2 to 6 10) Houever 
the melanin pigment u as found more often and easily 
m histologic sections 

Discussion 

To a certain degree the morphology of melanoma 
cells depends on the fixation and staining of smears 
For instance the intranuclear s acuolcs have not been 
mentioned by authors using MGG staining “ ” 
Hoy%e\er U is not unlikely that some of the intranu 
clear \acuoIes in MGG-stained smears uere falsely 
consideredhugenuclcoli ’ 
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The intranuclear vacuoles m the malignant mela 
noma cells were described for the first time by Apitt ' 
wbo thought thc> v.cre involved m melanogentsis 
Our electron miCTOscopic study confirmed the previ 
ous ultrastructural observations” ” that these vacu 
oles are intranuclear cytoplasmic invaginations 
Yamada et al” pointed out that the intranuclear 
vacuoles arc quite valuable in the identification of 
melanoma cells m smears We found intranuclear 
vacuoles in 42 of 50 cases They are an important 
but not CTuaal diagnostic feature of malignant mela 
noma cells They are sometimes hardly visible in 
smears composed mainly of spindle cells On the 
other hand similar vacuoles can be found m cells of 
papillary thyroid carcinoma •*” meningioma *' 
bronchogenic adenocarcinoma'* and neurofibroma'* 
as well as in some benign cells such as liver cells" and 
renal tubular epithelial cells " 

The cytology of melanoma depends also partially 
on the site of the tumor and how the cells were ob 
tamed There have been several reports on the cylo 
logic features of malignant melanomas m effu 
slons’i*" cerebrospinal fluid **" urinary $edi 
ment sputum smears from the surface of 
tumors of the skin'" " " and mucous membranes of 
the mouth "stomach " esophagus* and cerviv"' as 
well as dab smears from the cut surface of the surgi 
cally removed tumors ' ** The cytologic features of 
malignant melanoma metastatic to the lymph nodes 
have also been described '* " ” and thin needle aspi 
ration biopsy as a method of prcoperatisc cytodiag 
nosis of some malignant melanomas of the skin with 
out ulceration is mentioned In two tintbooks *’" 

The smears from the surface of the ulcerated 
tumors often contained large clumps of melanoma 
cells contrary to the dissooated cells in ihin needle 
aspirations The spindle cells were not observed m 
effusions fnereases m the nuclcar-C) toplasroic 
ratio • nuclear h>perchromatism " giant nucleo 
li irregular nuclear outlines and phagocytic cell 
images ' which hase been described b> some 
authors as frequent or charactcnstic features of ma 
h>narit melanoma cells were not confirmed fn our 
material 

Cvti logic lealurrs of nelanona cells frequently 
seen m our ma'enal and that also ha\e been de 
serd-rd as such b> others are cccenlncally located 
nuclei " » bi and nulimucleated cells " » brgr 
cells I I regular nuclear outlines »' esen!) distnb 
uted chromatin ' lack of crllulu cohesisencss " 
epithehal-type cells mord with spindle cells" «*• 
and intranuclear xacuo’es " These features great 
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ly faalitate the cy todiagnosis of malignant mclano 
nu m smears without melanin pigment in the cyto 
plasm of malignant cells In the majonty of our cases 
these features made it possible to differentiate malig 
nant melanoma of the skin from the other most com 
monly encountered skin tumors Howexer except 
for melanin pigment none of the above listed cyto 
logic features is specific for malignant melanoma of 
the skin and none except binucleated cells xvas pres 
ent in the smears from all our cases 
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Figure 1 

Ovj ofS flffct m/« mr^pjnfco/jou<mejrofduotfcr»jla<pifaie 
(onginjl tnagnificotion ^ 600) 



Figure 2 

LarvjofS <tnc nifi inljpjciictlj usintarofdutxUnafjspjraie 
((ri)-mjl magriiticatu n X tOOl 



ngurr 3 

Ovun fS t ru! inUu-xicnjIli 
r-Kin < riKinal fnjj,nificjfi n X eOOl 



Figure 4 

Ljrvjto/5 ftff« '‘i/»<iinfu(HJcnjIbupsv(himJlo\jIinanil 
« sin n X tOO) 


Follow Up 

The pahenl conhnued lo have \ omilms ^nd dtarrhca 
throughoul the hospital course He died on the third 
day after starting thiabendazole therapy Autopsy 
ivas not permitted 

Discussion 

Ova of Sirongyhidcs sIcrcoraUs are so »\ell dtvel 
oped when first discharged b> the idult fcmak m the 
submocosa of the gut that by the timt they roach the 
lumen they contain fully dev eloped larv ae or hav e al 
read) hatched The ova and /arvae therefore may 
be obtained in a gastroduodenal aspirate but usually 
only larvjp arc encountered in the feces 
Ova of Ancvlostoiua duodiualc may be associated 
with ova and larvae of Slron^vloidcs in a gastric or 
duodenal aspirate They have a similar hyaline fnns 
parent egg shell which is only slightly larger (oCVm 
X 40moi) than that of Stron^vloidis They arc easily 
deffcreotiated from those of Stron^vhidis since they 
arc much less dev eloped containing only few cells or 
maximally a morula stage In the rare instance of 
severe constipation they may develop a larva but 
(his would happen in the lower intestine and ihcpos 
sibility of obtaining them in a gastroduodenal aspi 
rate is very far fetched Eggs of Ancvlostoma do not 
hatch in the human intestine 
in cultures of diagnostic material from a patient 
with ova of both parasites rhabditiform and fdari 
formlarvacof bothnematodesandfrcc Inmg idults 
of Strongvloides may be encountered 

A rhabditiform larva is so named because of the 
characteristic shape of its esophagus i e a club 
shaped anterior portion postmedian constriction 



{^urnler6 

No emler D'cunler 

anJ posicnof bulbus This eJophapus occupirt the 
anterior third of the digestive tract and is followed by 
a tnidgut and a short rectum Rhabditiform larvae of 
Slrnn^yloidfs have a short trarrow buccal chaooel 
(occupying the interval between the anterior end of 
the larva and the anterior end of the esophagus) a 
blunt tail lip (the part of the lar\a behind the anus) 
and a large genital pnmordium (midwa> the length 
of the midgut) in contrast to those of Ancvfosloma 
larvae which have a long riarrow buccal channel a 
sharp tail tip and a small genital pnmordium (Table 

I> 

A filariform larva is so named because of a charac 
tcrislic cluh-shaped esophagus This is followed by a 
mid^ut and rectum Filariform larvae of S/romty 
foidis have a characienslicall> long esophagus con 
slitulmg one half ihclenjlh of the gut and a notched 
tail lip in contrast to those of AncvfosforiKi larvae 
sshich have a remnant of esophagus about one fourth 
the length of the gut and a pomt^ tad (Table U) 

Infection of this patient with 5 sftreorahs most 
probably tooW place m Jamaica and was perpetuated 
by automfcclion for over SO vears despite the lack of 
resxposurc (nfeciion with S sfcrcordfis takes place 
ly the filariform larsae penetrating the skin rarely 
the mucous membranes of the mouth and gaining 
access to the venules Traversing the venous csrcula 
lion to the right side of the heart the parasites are 
ctrned to the pulmonary circulation where they 
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break through the pulmonary capillancs into the 
alveoli 

IVhileinthelung they molt If the reaction of the 
host tt so intense as to delay the passage of the lar 
vae they become adults and the fertilized females 
colonize the bronchial tree and produce ova and lar 
vae which may be detected in the sputum 
Wandering larvae may reach the pleural or pencar 
dial cavities where they may be detected m effu 
sions Some larvae pass through the pulmonary 
capillaries to the left side of the heart to be distrib 
uted to ail body tissues Remarkable among these is 
genitourinary strongyloidiasis where larvae may 
be detected in the urine ’'Strongyloidiasis of the ner 
vous system is well known ’* Reports of Stron^y 
ionics larvae in Papanicolaou smears of pericardial 
and pleural effusions urine and cerebrospinal fluid 
of infected patients have yet to be published 

The majority of larvae migrating through the lung 
pass up the bronchial tree to the larynx where they 
arc swallowed down to the small bowel Females are 
fertilized and penetrate the epithelium to the mucosa 
where they lay their ova Rhabditiform larvae hatch 
out and pass through the mucosa into the intestinal 
lumen where they pass dowm the stream to the soil 

Internal auiomfection occurs when the bowel 
stream is delayed allowing rhabditiform larvae 
vvhilcstiH in the intestinal lumen to change to filari 
form larvae which penetrate the intestinal wall to 
the capillaries and start circulating m the body '» In 
patients with very low resistance rhabditiform lar 
vae may induce such infection ''Filariform larvae on 
the ptnneal skin may induce an external autoinfec 
tion •• 

In the soil rhabditiform larvae moll and change to 
adults Ova and ntw rhabditiform larvae are pro 
duced as long as env ironmental conditions are favor 
able OlhervMse rhabditiform larvae change to filari 
form larvae which penetrate the skin of a newhewt 

Eosinophilia is usual m slrongy loidiasis and its ab 
sence m this patient indicated a poor prognosis The 
fatal issue of this case may be attributed to old age 
recent surgery •' anemia and inanition factors that 
lower the resistance and increase susceptibility to 
hypennfection and disseminated strongyloidiasis " 
However this fast condition could not be substanti 
atedsirKeanautopsy was not done 
The laboratory diagnosis of S s . rrora/ij is usually 
done by defection of rhabditiform larvae in fresh 
fecal smea or after concentration Rhabditiform and 
i farr/om larvae and adults could be detected after 
cuhore of frees' Rhabditiform larvae could he 
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R;:ure 1 

D\a of S slcrcorafis in Papanicolaou smear of duodenal aspirate 
[oriMnjl mapnihcalion X fOO) 





tjSure 2 

ar\ao>5 stircirnU in I apanic< lat u smearoi duodsnataspiraie 

. ri>.inal maRnificatii n X eOOl 
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Follouy tip 

Thepahenl conlinucd fo have v omiJm;? and diarrhea 
ihroughout the hospiial course He died on the third 
day after starling thiabendazole therap> Autopsy 
was not permitted 

Discussion 

Ova of StronsyhiHcs sicreorahs are so well dtvcl 
oped when first discharged by the adult female in the 
submucosa of the gut that by iht lime lhe> reach the 
lumen they contain fully developed larv ae or ha\ e a) 
ready hatched The ova and larvae therefore mo> 
be obtained in a gastroduodenal aspirate but usuall> 
only larvae are encountered m the feces 
Ova of A»cv/osfo»ifl Hiiodinalc ma> be associated 
with ova and larvae of Slron^vloidcs in a gastric or 
duodenal aspirate The) hav e a similar hv aline Iran*, 
parent egg shell which is onl) slightly larger (6CVm 
X 40Mm) than that of Stron^uloiths The) arc easily 
differentiated from those of Slron^vlouiis since the) 
arc much less developed containing onJ> few cells or 
maximall) a morula stage In the rare instance ot 
severe constipation the) ma) develop a larva but 
this would happen in the low er intestine and the pos 
sibilil) of obtaining them in a gastroduodenal aspi 
rate vs very far (etched Eggs ot Ancvhslomn do not 
hatch in the human intestine 

In cultures of diagnostic material from a patient 
wifA ova o{ bath parjides rhabd/tdorm and hhrt 
form larvae of both nematodes and free hv mg adults 
of Srror/^vfoidts ma) be encountered 

A rhabditiform larva is so named because of the 
characteristic shape of its esophagus i c a club 
shaped anterior portion poslmcdian constriction 
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and poslcrior bulbus This esophagus occupies the 
anterior third of the digestive tnct and is followed by 
a midgul and a short rectum Rhabdiliform larvae of 
S/rofi^vloid s have a short narrow buccal channel 
foccupying the intcT\a\ between the anterior end of 
the larva and the anterior end of the esophagus) a 
blunt tail tip (the part of the lar\a behind the anus) 
and a large genital primordium (midway the length 
of the midvut) in contrast to those of Ancylostouia 
larvae which have a long narrow buccal channel a 
sharp tail tip and a small genital primordium (Table 
II 

A filariform larva is so named because of a charac 
tenstic club-shaped esophagus This is followed by a 
midgut and rettum Filariform larvae of Sifomy 
fiif s have a chifacteristicall> long esophagus con 
sliluting one half the length of the gut and a notched 
ti! tip in contrast to those of Anevtosioma larvae 
which have a remnant of esophagus about one fourth 
the length of the gut and a pointed tail (Table U) 

Infection of this patient with S sfcrcorofis most 
prolabl> tooV. place in lamaica and was perpetuated 
( y autoinfection for over SO jears despite the lack of 
tecxposuri Infection with S sfircorufis taVes place 
by the filanfom larvae penetrating the sVm rarel> 
the mucous membranes of the mouth and gaming 
access to the venules Traversing the venous circula 
(ion (0 (he right side of the heart the parasites are 
carried (o (he pulmonary circulation where they 
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break through the pulmonary capillaries into the 
alveoli 

While m the lung they molt If the reaction of the 
host IS so intense as to delay the passage of the lar 
vae they become adults and the ferliUied females 
colonize the bronchial tree and produce ova and lar 
vae which ma> be detected in the sputum"’*” 
Wandering larvae may reach the pleura! of pcncar 
dial cavities where they may be detected in effu 
sions Some larvae pass through the pulmonarj 
capillaries to the left side of the heart to be d slnb 
uted to all body tissues Remarkable among these is 
genitourinary strongyloidiasis " where larvae mav 
be detected in the unne " Strongyloidiasis of the ncr 
\ous system is well known *® Reports of Snrx. 
hi fes larvae in Papanicolaou smears of pencani-j 
and pleural effusions unne and cerebrospinal 
of infected patients have vet to bepubi shed 

The ma)orit> of larvae migrating (hrough t-bf 1=^“*- 
pass up the bronchia! tree to the larvTv *wv 

are swallowed down to the small bowT* ft—-tv^*-** 
fertilized and penetrate the epithe’ -r* o 
where they lav their ova RhaSi ■—“ 
out and pass through the mucosa ? ■» t^e jraacma 
lumen where they pass 

Internal automfeetJon ecrsre cv -cs** 
stream is delav ed al ow * —^ jrr-e 
whilt still in the in es^^'Oliasv * zrums * S" 
form larvae * ire smeesa ecu a. 

the capillanes and s^ cr’i-irrv. ^ "ne •’■vr* -C 
patients wi h vt— k-vr —cs-ircc. —arv-TT— 
vactnav inda^sccr ■—cTj-T ■" nlr-'-r— 

(ion “ 
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found in duodenal aspirate even when stools are 
negative This is the first report m which ova of S 
stcrcoraiis v%ere detected in a Papanicolaou smear of 
gastnc aspirate There is one report of the larvae of 
this parasite in gastric and duodenal aspirates” and 
three reports of them in the sputum ” '’^Thegastne 
aspirate of this patient was sent for cj tojogy to con 
firm or exclude malignancy of the GI tract which 
was the patient s admission diagnosis Although this 
was the primary goal of cytology it is clear that 
parasitic infections imposed themselves on the cyto 
diagnosis 

The cytopathologist should become thoroughly ac¬ 
quainted with the life cycle of parasites inside the 
human body to predict their existence in the vanous 
tissues secretions and exudates This laboratory is 
not unfamiliar with parasites m Papanicolaou 
smears a case of hydatid sand was reported from an 
aspirate of a liver hydatid cyst ” There is already a 
list of protozoa * ” ” ** ** ** ” ” ** trematodes * • * ” 

** hydatid sand* ’ ** ** and nematodes* * ** ’• 
>2 2 »J 2 31 40 414)4} fepofled IP PapanicoIaou smears 
from vanous sources in the body (Tables Iff to VI) 
Ditnocfex folUctitonmi and Acflnna were also re 
ported ** ** References to T uagiiinhs ova of 
ScUistosonta and Enlcrohtits and C larniUa could be 
found in a standard book of cytologic diagnosis 
The list of parasites found in Papanicolaou smears 
will certainly grow 


Tablelll Prelf^aOtherThatiT vjRinjIisKiporl rfm 
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Organism 

Sourc« 

Authors 

Year 

C histohlua 

Vagina &ccr\ix 

Munguartal* 

l«o<. 


Colonic ujihings 

Clark ct al 

IffTJ 


Vagina 

Torrps U Dcnitci 
Bnbifsca ' 

lO'd 

Piilaini lit 
sp«i« unil«iJed 

Vagina & cerMx 

McNcit U 
d? Moraos 
RucYiscn 

IW 

F gi i?i u’lj 

Sputum 

Ffwcnbrrg & 
Rachman 

t«XT) 

/4f«i ttl itr’io 1 U 

Cl washings 

Holllcr tc Rubcll 

I«74 

0 Ij iNiit 

Gastric washings 

McCrrw 
/m Aoss J 

l«»oS 

L tr i Kii 

SV-in 

Lagrrholrncl at 

lo^ 

fl <o/» 

rmlonpalrrudafp 

Lahirift al 

|0— 

1 tlicellj 

Cmical 

Hermann ic 
Driningcr 

J'»c.V 

r jtt (, 

\ agiM cervix 

San Cristobal A 
Rwc-t 

10-6 
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Organism 

Source 

Authors 

Vear 

P IJtuOtti 

ova 

Aspirate of 

pulmonary 

McCallun 

l‘»ra 

Sc)ii«n soMiaspp 

Vagina tc cervix 

\s ussef et al 

lOr' 

ova 

V'jgina &. cervix 

Btsullt tc 
Notelovit) 

lOH 


Vagina & cervix 

Derr) 

lOrti 


Vagina & cervix 

Sharma et al 

|ff~0 


V'agina & cerv IX 

Shenrun A 
CeKand 

lo-i 


Vagina jccervix 

Btrrv 

1971 


Vagina & cervix 

fWrr> 

I9"0 
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Source Authors tear 

Sputum Sjpunar&Wapp l®c<> 

AspuJlf otcyslof brrj4l Eptnn top's 

Sputum AI^nrtal |072 

PJcuralWtusion Jjfthson 

CuWc-Mc La^'ri & 

Aspiraleotcy**of I’Ver Carrplftal |057 
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Organism 

Source 

Vulhors 

Vrar 

T fnchiura 

Vagina 

Eamr ranoeia) 

19-8 

ovum 

£ rsmiirii 

V'agina 

Langlinais' 

1009 

Ians 

Cervix 

Rad £c leannol 

l<r*0 


Vagina 

Torres & Reniie* Bnbievca 

1073 


Vagina 

San Crtvft bJl A Vlundi 

li^-o 

S st rciru/is 

Sputum 

Kenny A Webber 

lO-V 


Sputum 

Patten 

19-0 


Spulom 

KeWV 

10-8 


Cosine & 

Peralta A R xlnguev 



duodenal 

avpirate 

Duodenal 

Vavvin A Garret 

|9«CI 

tv t-oirr fn 

a pirate 

H> drocele 

VavsiIjkovA C 

19-2 

mjcrv (itaru 

(luid 

Vagiru 

Chandra ei al 

J9-5 


Nipple 

Lahin 

10"S 

V! a J 

secreiM n 

Ascitic tiuld 

Figueroa 

19-3 

micTOlilana 

P prrs a* 

Vac nj 

jespers 

I9t0 

riKf 1 tana 

Ceev' 

SKarna etal" 

19-1 

O 1 t 1 

Cervix 

[k rjm 

19-1 

ri cTols'ana 



VoiffiJrr D ecmlfr}‘^‘'0 

The parjsilcs likely fo be found in Papanicolaou 
smears arc protozoa and larval stages of Irematodes 
cestodcs and nematodes Except for female Ettlero 
hint antj S/ron?yfoidtS adult parasites arc not likely 
to be found The method stains parasites recogniz 
ably though the appearances are unfamiliar to most 
parasitologists The sanely of body fluids secretions 
and excretions submitted for cytopathologic 
examination are definitely more numerous than ihc 
malcrnl submitted for parasitologic examination 
Thus the chances are often greater that the cylo 
pathologist will encounter parasites in normal or 
aberrant sources before the parasitologist will The 
method lacks the possibility of studying the motilil) 
of parasites available in fresh smears However it 
an cx.l«ns\nn ssl Xbe \on\s tot 

parasite diagnosis 
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Cytologic Findings 

The smear stained by the Papanicolaou method was 
moderately cellular and contained mature squamous 
cells and many leukocytes The karyop> knotic index 
was approximately and the superficial cells 

showed little folding or clumping An unexpected 
feature was the presence of scattered clumps of small 
epithelial cells containing dark-staining uniform nu¬ 
clei and a small amount of cyanophilic cytoplasm 
(Figure 2) There ivas polymorphonuclear infiltration 
of many of the groups On closer inspection the nu¬ 
clei which were dark blue appeared round or o\aI 
when well preserved they varied in size from ap 
proximately 7pm to l(^m The chromatin pattern 
showed a moderately coarse granularity and was dis 
tinguished by the presence of one two three or occa 
sionally more large and rather irregular nucleoli (Fig¬ 
ure 3) The nuclei appeared clearly defined by a 
smooth fine nuclear membrane though m slightly 
degenerated cells there occasionally was margination 
of some of the chromatin giving the inside of the 
membrane a beaded appearance 

The surrounding cytoplasm stained a fairly deep 
green though in some of the large clumps there was 
retention of eosinophilic stain in the central parts 
Under high power the cytoplasm \%as seen to be 
stained unevenly, and the cell borders w ere frequent 
ly indistinct On the edge of the clumps and m single 
cells the cytoplasm often appeared drawn out and 
wispy (Figure 4) 

Of particular interest one group of cells was found 
with three ciliated cells There was fairly close even 
spacing of the nuclei in the clumps of cells The cy to 



Flfrure 2 

A Ijryf tlufTip of trrull cofunnircf!!* «n \ juft srwjr iho**!**!; 

jnd fath<TKi<p> c>l‘'''U 

pjf>jooljf*u»tjin X 40J 



Tipurca 

Oil immmion vinv of ihe cotumrur lo iHutirair the granubr 
ct)roniJlinr'3lItrnand Ihe largo cflontnultiple nucleoli in llie 
oiherwisc regular and evenb spaced nuclei (rapamcolaou stain x 
100 ) 



figure 4 

A group of columnar cells vsith fjirl> darW green-stainjngc>io- 
plasm TTiercisa crnallsacuolenrar the lopof iheimdd eMl 
hand nucleus TtineareprobaW) acifiarynhatedcellsfrortlhe 
fallopian lube (Papanicolaou stain X 40> 


plasm on the edge of the clumps varied from a ihin 
nm lo a definite columnar border often there iscrc 
rnther wispy cytoplasmic proicctions UTiilc there 
was some vanation in nuclear size granubnty of the 
cliromatin and amount of c> toplasm the ov crall im 
prcssion was of an orderly arrangement of compara 
trvely uniform ^nddislinctnc small columnar cells 

£>i$cus 5 ion 

It IS very rare to find columnar cells in a vault smear 
and usually they are of malignant origin Frable’and 
his colleagues rev leived 2 206 slides that they had re 
cetvcdlaWed vaginal cuff and found that in 12 of 
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the 39 slides that had significant cytologic atypia re 
quiring some follow up the cervix was in fact still 
present in addition there was one case of vaginal 
endometnosis The small size of our cells and the 
rather coarse granular chromatin often with several 
irregular nucleoli did not correspond in appearance 
to either normal endocervical cells or typical clumps 
of endometrial cells A mesonephne duct is lined 
with low columnar epithelium which is noncilialed 
and nonsecrctory and has a tendency to show squa 
mous metaplasia ' While the degenerate nature of the 
cytoplasm of the columnar cells in the vault made it 
difficult to ascertain the likely height of the columnar 
cells the later finding of a group of ciliated columnar 
cells excluded this diagnosis Vaginal adenosis 
another rare condition that could produce benign 
columnar cells in a vault smear can also be excluded 
since in this lesion the columnar cells have abundant 
cytoplasm and appear typical of normal endocervi 
cal type glandular epithelium 

\*i^en the true diagnostsbecame apparent a search 
of the literature revealed detailed studies by Dudkie 
wicz‘* of the cytology of fallopian tube epithelial 
cells aspirated from 60 tubes removed at operation 
While four mam types of epithelial cells are normally 
described on histologic examination of the tube* 
namely the ciliated cell the secretory cell the peg 
or Intercalary cell and an mdiKercnt cell—Dud 
kiewica also described three further cell types thecy 
lindncal aciliary cell cells with protoplasmic |unc 
tions and cells with light -staining cytoplasm He 
considered that the first ssas probably a abated cell 
that had lost its ciha and that the other two were 
types of seactory cell the cells with protoplasmic 
lunclions occurred at around ovulation and the 
light^tainmg cells were seen only after ovulation 
While the fallopian epithelial cells do not show such 
dramatic changes as those of the endometrium it n 
generally accepted that cyclical changes do occur m 
the tube 

Since hysterectomy had been performed Iherewas 
OS' preasc informalivn to indicate at which stage of 
the evde ihe vault smear was taken From the cell 
pattern it seemed possible that the hormone levels 
were those found around midcycle or just after ovu 
latun 'NhileItwashardti di tmguishwithcrrtamty 
ciliary or cylndncal aciliary cells from secretory 
type cel’s apart from the few abated cells the overall 
appejraners o( the cells fitted m well with Dudkie 
wic sdesciip iin of cel's at this stage of the cycle He 

> a nf that at nidcycle the bas* phihc nuclei are oval 
or round and Ai-i to ICVon in dumeter with pro-ii 


nent and often multiple nucleoli and granular chro 
malm He found the secretory cells to be slightly 
larger columnar cells than the ciliated cells and their 
cytoplasm to be rather foamy as compared with the 
dislinclively green cytoplasm of the ciliated cells 
which frequently had vacuoles over and under the 
nuclei That few of the cells m this case were ciliated 
could be due m part to the inflammatory changes as 
indicated by the leukocyte infiltration faalitatmg 
the loss of cilia while some of the slightly larger cells 
appeared similar to the secretory cells with proto 
plasmic junctions described by Dudktewicz as occur 
nngat midcycle (Figure 5) 

The report by Carmichael* in 1976 of prolapse of 
the fallopian tube into the vaginal vault purported to 
be the 61sl case to be described Most of these cases 
have followed vaginal hysterectomy * but 
Sumathy and Baucom** described three cases follow 
ing abdominal hysterectomy In all three prolapse of 
the lube was preceded by pclv ic infection In this pa 
tient prolapse appears to have followed spontaneous 
drainage of a v ault hematoma One of the most com 
mon symptoms as in this case is a watery vaginal 
discharge but other symptoms that have been dc 
scribed include lower abdominal discomfort dyspa 
minia vaginal bleeding and pneumoperitoneum fo! 
lowing coitus »*■ Usually the prolapsed lube Is mis 
taken lor granulation tissue and the true diagnosis 
only comes to light following the failure of repeated 
raulenxaiion of the tissue to cure the condition 

Conclusion 

\Nc agree with Dudkiewiczs conclusion that if the 
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individual stniclure of ihe cells from the fallopian 
lube IS kept in mind it should not be difficult to dif 
ferenliale them from cells of endometrial or endocer- 
vical ongin if they appear in the vaginal smear Since 
It IS likely that prolapse of the fallopian tube is more 
common than the comparatively small number of 
reports in the literature suggest it is hoped that the 
descnplion of this case may help others to make an 
early cytologic diagnosis of this lesion should it occur 
following either vaginal or abdominal hysterectomy 
thus saving some patients from repeated unavailing 
cauten£ation of vault granulations 
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Psammoma Bodies and 
Detached Ciliary Tufts 
in a Cervicovaginal 
Smear Associated with 
Benign Ovarian 
Cystadenofibroma 
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/’‘drnptioffia J’o itrt and ditached cdtary tufts or 
etUoeytophlhoria irirf fnsent ui a cemcoia^mat 
smear from a J** ycar-of i ipoman u i//i a benisn cvst 
at nofilrcma of the Uft ovarv T^iis co5c Amon 
strafes that tsammoma tn een )COra^inal 

smears mav occur in association icilh nanmalt^nant 
con hltons of the female genital tract and that d 
lachei ciharv tufts mav originate from the oiarian 
e\ 
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Psammoma bodies are rarely found in cervicovaginal 
cell preparations When present they are regarded as 
presumptive evidence of papillary carcinoma of the 
ovary* or a less frequent type of endometnal 
cafQnoma with psammoma bodies ’* Psammoma 
bodies however may originate from benign condi 
tions of the female genital tract including benign 
proliferative ovarian lesions and reparative lesions 
involving surface epithelium of the ovary and fal 
lopian lubes and are rarely associated with benign 
endometrial pathology * *■“ 

Detached ciliary tufts IDCTs) or ciliocytoph 
ihona a common finding in sputum in viral infec 
lions are rarely encountered in gynecologic smears 
They have been described m ovarian cyst fluid and 
occasionally m cervicovaginal smears ••**** These 
DCTs are thought to result from cellular degenera 
tion of ciliated epithelium from the cervix cndome 
Inutn fallopian lubeorovary ’> 

This case demonstrates the unusual finding of 
psammoma bodies along with DCTs in a cervico 
vaginal smear associated with benign cystadcnofi 
broma of the ovary 

Case Report 

KM a 36 year-old gravida 2 paral obese female 
presented complaining of intermenstrual bleeding 
and prolonged irregular menstrual periods for almost 
ten years Menarche was at age 15 and her last 
menses were 23 days prior to the current visit She 
had a right salpingo-oophorectomy for a benign cyst 
oflheovary 15>rars before 
The physical examination revealed normal 
external genitalia cervix and uterus There was a 
large c>^llc movable nontender left adnexal mass 
A cenicovaginal smear showed papillary clusters 
and psammoma bodies suggestive of malignancy of 
probable ovanan origin 

Sonographj revealed a 6X6XS-cm cystic mass m 
the left ovary The uterus was of normal sire 
At exploratory laparolomj a 10-cm cystic left 
ovanan rnass and a normal fallopian tube were seen 
A total abdominal hysterectomy with left salpingo 
oophorectomy v% as earned out 
The postoperative course was uneventful The pa 
tientu symptom free three years postoperatively 
Cvl'K 

The cervicovaginal smear showed multiple papillars 
clusters of vanous sues some containing single or 
multipV psammoma bodies (Figure 1) Individual 
cells exhibited a slight vanation in sue and shape and 
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melnal lesions m women on oral contraceptives ** 
with questionable tuberculous endometnlis' or with 
intrauterine dev ices * 

In our case the psammoma bodies originated m a 
cystadenofibroma of the left ovary TTie tumor is 
usually a benign neoplasm with proliferation of the 
surface epithelium of the ovary and a prominent fi 
brous tissue component derived from the ovanan 
cortex Calcification and psammoma bodies are 
present in about 30*0 of cysladenofibromas of the 
ovary ^ 

DCTs have been described m cervicovagmal 
smears however their significance remains unclear 
The true incidence of their occurrence is not known 
and IS difficult to assess because they may easily be 
overlooked DCTs are essentially fragments of de¬ 
generating ciliated cells from different sources in¬ 
cluding the endocervix and endometrium* ** “ they 
have also been seen in ovarian cyst fluid * In the cur 
rent case DCTs in the smear were present m the 
vicinity of cells of ovarian neoplastic origin thus 
indicating their possible ongin in the ovary 
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77ir« eases of svshmc luvus crylfamatosus (SiO 
uil/i /'leural effusion arc rnicucd The charctetcns 
lies of llie effusions arp prcsciilccl and die lifcrohire 
to lufiui related effusions is rtiieued 
Tfiere ts griflf Itplero^enei/v in fus’iis effu 

sions The presence of poli/morjihoimcfear neutro 
»lull As die firedortiinani uliile ecH u/iile consisreiif 
uidi SLE should raise theposiilnlity of conu’heatinf 
J iieJrrKjl irifeelion The firescnce of lupus ervdieiHA 
fosus (LB) cells III the fluid seems to he the most 
sf ecific diaiinostic erjienon 
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pleural involvemenl is a common feature of systemic 
lupus erythematosus (SLE) * * '* with pleuritic chest 
pam a symptom at some lime during the course ol the 
disease in 45^o to 56'1> of patients*'* However 
pleura! effusion is less common Harvey et al 
reported pleural effusion m only 16% of their pa 
tients‘*and Dubois in 30 3% of his patients * 

Althou^ pleural effusion is usually a late manifes 
tation in a known case of SLE it may be among the 
earliest manifestations of the disease ” '* When 
pleural disease is a presenting feature examination of 
pleural fiuid might aid in establishing a correct diag 
nosis Utdortututely little has been written about 
the charactcnstics of pleural effusions m patients 
with SLE 

We have encountered three cases of SLE with pleu 
fal effusion Several interesting observations were 
made that may help one to better understand this as 
peel of the disease 

Case Reports 
Cusel 

A 64 year-old man was admitted to the hospital with 
a (V.O month history of bilateral pleuritic chest pain 
assoaated with increasing fatigue weakness and 
anorexia Eighteen months before adnussiori he dc 
veloped arthritis involving the smalt mints of both 
hand’s 

Hiysical exammaiion revealed normal vital signs 
and a respiratory rate of 18 per minute Skin and mu 
cous membranes vsere normal Dreath sounds were 
decreased al both bases and no inclion rub was aus 
cullated The limbs were not edematous or de 
formed but soft tissue swelling of the proximal inter 
phalangeal joints of the hands the mctacarpophalan 
geal joints and the knees v. a$ noted Poor gnp m both 
hands and limitation of the range of motion of both 
wnststsere present 

Chest roentgenogram demonstrated bilateral small 
pleural effusions Laboratory data revealed a v.hjtc 
bfood count of 9 *T)0 per cu mm with 81% neulro 
phils 3% bands 10% lymphocytes and 6% mono 
cytes Thehemalocntssas34% and the smear of the 
peripheral blood showed microcytic cells Tbeeryth 
rocyle sedimentation rate (ESR) was 119 ml/hour 
(l\e«grrer») creatinine 1 3 mgrcil and fasting blood 
glucose 160 mg/dJ 

ThoracenteMs was performed on the second hospi 
*al day TiscNt milliliters of serosanguinous fluid 
was obtained from the left pleural casity Chemical 
fxanmatipn of the fluid showed a protein of 4 g 
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gm/dl lachc dehydrogenase of 5^ mU/ml and glu 
cose of 110 mg/dl There were 120 000 red blood 
cells per millililer and 20 000 white blood cells per 
milliliter with a differential count of 96^ neutro¬ 
phils 1 % lymphocytes and 3'<» pJasmahke cells One 
cell suspected of being a lupus erythematosus (LE) 
cell was seen on the smear stained with Wrights 
stain On the following day the thoracentesis was re¬ 
peated Fifty milliliters of fluid with characteristics 
similar to those of the first aspirate was sent to the 
laboratory for staining with Wright s stain Inadver¬ 
tently the fluid was not stained until about 18 hours 
later The smear then demonstrated numerous typi 
cal LE cells (Figure 1) LE cells were also found m the 
peripheral blood 

The serum antinuclear antibodies (ANA) were pos¬ 
itive in a speckled pattern ivith a titer of 1 8 192 
anlideoxyribonucleic acid (anti DNA) antibodies 
ivere also positive The patient responded well to 
therapy including aspirin and hydroxychloroquine 

Case 2 

A 47-year-oId woman ivas admitted with complaints 
of fever and malaise The diagnosis of SLE had been 
made two months earlier with positive tests for anlt 
nuclear antibodies and anti DNA antibodies Two 
weeks before admission she was found to have a uri 
nary tract infection which was treated with ampicil 
hn Recurrence of fever prompted this admission 

Vital signs on admission were a temperature of 


38 9 C With tachypnea and tachycardia Skin and 
mucous membranes were normal There was dullness 
to percussion and decreased breath sounds at both 
lung bases and a cardiac friction rub was heard Her 
hematocrit was 27% and her white Hood cell count 
tvas 12 000 per cu mm with a normal differential 
The ESR was 05 mm/hour and creatinine 1 mg/dl 
Urinalysis revealed numerous white and red blood 
cells Unneculturcswerenegatwe 

Chest roentgenogram shoivcd an enlargement of 
the cardiac silhouette and bilateral pleural effusions 
Echocardiogram confirmed the presence of a pencar 
dial effusion Antinuclear antibodies were positive at 
a liter of 1 1 024 The anti DNA antibody liters were 
also elevated 

Thoracentesis performed on admission yielded 
straw-colored fluid with a protein of 3 2 gm/dl 
(serum protein 6 8 gm/dl) glucose of US mg/dl and 
lactic dehydrogenase of 210 mU/ml Microscopic 
examination revealed 8 0(X) red cells per milliliter and 
15 900 while blood cells per milliliter with a differ 
cntial count of fiO'o neutrophils 2% lymphocytes 
and 10% mesofhehal cells LE cells were not seen 
Gram stain and cultures of the fluid were negative 
Pleura) fluid complement levels were C3 less than 
62 4 mg/dl and C4 less than 10 mg/dl Gtnlamicm 
therapy was initiated for suspected urinary tract 
infection After several days of no clinical response 
and with all the cultures negative therapy vMth anti 
biotics was discontinued Daily treatment with 60 mg 
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of prednisone was begun and thert was a rapid dim 
cal response including resolution of the fever and the 
pleural and peiKardial effusions 

Case 3 

A fiO-year-old woman was admitted with a four-day 
history of fever decreased appetite nausea and 
cough A diagnosis of SLE had been made about one 
year earlier on the basis of fever arthntis mental 
confusion an elevated ESR leukopenia and anemia 
with a normal bone marrow Additional supporting 
laboratory data at the time of initial diagnosis in 
eluded positive antinuclear antibodies in a homoge 
neous pattern with a liter of 1 33 000 and a total 
serum complement of 75 mg/dl (normal 120 to 170) 
Coombs s tests anti DNA antibodies and LE prepa 
rations were negative 

Physical examination revealed the patient to be m 
mild respiratory distress A low-grade temperature 
was noted and an irregular pulse rate of 150 per mm 
ule was recorded Chest examination revealed dull 
ness to percussion at the tight base with decreased 
breath sounds and bibasilar rales A chest roentgeno 
gram demonstrated cardiomegaly a moderate-sued 
righi-sided pleural effusion and some atelectasis in 
the lower third of the left lung The white blood cell 
count was 7 500 per cu mm with 77^9 neutrophils 
17 ^ 5 , bands and lymphocytes The hematoent 
was 33 ‘~D and the ESR was 61 
Thoracentesis performed on admission obtained 
100 ml of scrosanguinous fluid with a protein confenl 
of 3 8 gm/dl (serum protein 6 4) lactic dehydroge¬ 
nase content ol 3 080 mU/ml and glucose content of 
17 mg/dl There were 2 600 white blood cells per mil 
hliier composed of 71 *17 neutrophils 23‘1> lympho 


cytes and 6 % mesothelial cells A gram slam was not 
performed Cultures of the pleural effusion blood 
and sputum grew Streptococcus pneumoniae After a 
complicated hospital course the patient was dis 
charged 

Discussion 

Infection uremia and congestive heart failure are 
^me of the compUcations of SLE that are capable of 
causing pleural effusions Therefore it is essential 
that the cause of the effusion be ascertained in any 
patient suspected of having or known to have SLE 
Review of the literature is of little assistance in char 
acterizing the unique features of pleural effusions 
caused by SLE A ma]or textbook on autoimmune 
diseases ignores the issue '* and a recent textbook on 
pulmonary diseases states The available data are 
inadequate to differentiate between lupus and other 
causes of effusion on the basis of cellular details or 
types of effusion • Large senes of cases of SLE* ’ * 
emphasized the occurrence of pleural effusions 
without describing the fluid Winslow ’* in an article 
emphasuing the importance of pleurilis and pleural 
effusion m the diagnosis of SLE failed to give any 
description of the fluid 

Part of the difficulty of describing the pleural effu 
sions may have been the absence of acceptable cn 
tena for what should be regarded as distinguishing 
characlenstics Light et al** seemed to ha\c reached 
acceptable entena for distinguishing between trans 
udatesand exudates Most recent papers that contain 
the description of pleural effusions m SLE emphasize 
only one charactenstic and fail to give a full descrip 
lion (Table I) Although Dubois considered the plcu 
ral effusion of SLE to be a transudate most of the 
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To detenumc the effects and cffi ctivcncss of small 
volume (50 ml) bronchoahcolar lavage lavages were 
perfonneci on healthy tttongril dogs under a mimbcr 
of protocols Tin differential and total a II counts in 
small volume bronchoalveolar lavages were deter 
wvud These factors u’tro compared to those ob 
tamed by large volume (500 to 600 ntl) lavage of the 
same scgnnnt in a second espennicntalgroup Small 
volume lavage yieldtd a greater total cell count per 
milliliter and a greater conceulration of polvmorpho 
nuclear leukocytes (PMNs) than large ro/«wc 
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lavage in which then was a somewhat higher co 
ccntration of bronchia! cells iVc compared the ci 
populations from lobes lavaged at 4S hour in ten a} 
No significant changes m these populations or in pu 
monary histology u ere noted 

Our results suggest that small i^oliinic bronclioa 
vcolar lavage provides a refircsenlatii e sample of tl 
total free cell yield from the lower rcspiratorv trac 
Furthermore small volume bronchoalveolar laia% 
performed at 48 hour mtcnmls dots not mfUu nee tl 
of thcsi cells or significantly damage ll 
pulnionarv parenchyma 

BronchoaJv eo/ar /avage has been used to charactem 
cell populaljons in noncellular elements m normr 
and diseased human lungs and various models of pul 
monary and systemic disease Large volum 

bronchoalveolar lavage houever has been reportct 
to be associated with a significant morbidity m ccr 
tain canine models * In this study tve sought to de 
scribe the normal cellular content thit can be c>r 
pected from a single small volume lavage and frorr 
repetitive small volume lavage in healthy mongre 
dogs We also sought to evaluate the effects of bron 
choalvcolar lavage on pulmonary parenchjmal his 
tology 


Materials and Methods 

Healthy mongrel dogs weighing between 15 and 25 
kg with normal chest roentgenograms and without 
cough or rhmorrhea were lightly anesthetized with 
intravenous penlobarbilol placed m the supine post 
lion with the lower lobes slightly dependent and intu 
bated with an endotracheal tube These animals 
undemenl bronchoalveolar lavYgt through the sue 
tion irrigation channel of a fiber optic bronchoscope 
(Machida model FBS>6T Machida America Nor 
wood New Jersey) wedged into a subsegmental 
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bronchus of aboul 4 mm m diameter The ammaU 
v.?te <,t\idied utiliimsfour prolocoU 

Croufil 5mfl/(Vofottie£jJUflgc 
Tvscnty five animals underwent a lavage of 75 sepa 
rale lobes with a Single bolus of SO ml of 0 9*^) 
sodium chloride instilled at 25 C After lO to 20 sec 
ends the solution was aspirated nontraumalically 
and collected m a sterile Lukens trap After thorough 
mixing a 2 ml sample was taken to determine total 
cell count in a hemocytometer the remainder which 
constituted 50% to 60% of the instilled aliquot was 
immediately fined in 50% ethyl alcohol and prepared 
as desenbed below for determination of differential 
cell counts Representative animals from this group 
underwent multiple open lung biopsies of the appro 
prialc segments within two hours after the lavage 
was completed 

Croup 2 Small Volume Lni age i ersus Large Volume 
Lax age 

Six animals underwent lavage of a singk subsegmen 
tal bronchus with a 50 ml bolus of 0 9% sodium 
chloride as described above Immediately upon 
completion of this lavage these animals had a 100 ml 
loading volume of 0 9% sodium chloride instilled in 
a previously lavaged segment They then underwent 
file l05-ml lavages of that area The (avagate was 
aspirated after each instillation and the total return 
about 60'x, was pooled A sample was removed (or 
measurement ot total cell count and the Temainder 
was fixed m 50% alcohol and prepared for determi 
nation of differential ceil counts 

Grnuj 3 Multi) Ic Alujuot Lmosrs 
Five animals undetwent ten serial SO-ml lavages with 
0 9% sodium chloride in two widely Kparated sub 
segmctiial btomhi The fluid from each lavage was 
coIJrcfrd vparately a sample was removed for the 
measurement pf total cell count and the remamder 
was (wed m 50% alcohol and prepared for the deter 
minationpf diiffrtntialcellcounts 

Cnw; ■{ Mufti, ff Afreolar Lj 
Vsxn ammafs underwent small v olume saline lava* r 
of a specific subsermental bronchus at 4*^ hour inter 
sail The fight upper lobe the right lower hbe the 
left upper I 'be and the left lov.Tr lobe wttt laiageJ ta 
eain anmal in a staggered manner so that at the |jjj>e 
cl wmpfetion of the study from one to four lasapes 
had hem petferrsed m taeh lobe After the fourth 
lavage was completed the animjls were Itlled and 


biopsies were taken from each of the lavaged lobes 
Total and differential cell counts were performed on 
the individual lavage specimens 

Groups RcgionafCeffCounts 
Five animals underwent small volume saline lavage 
m subsegments of each of the major lobes Total and 
differential cell counts were performed on each 
lavage s|Wimcn 

Methodology for Differential Cell Counts 
Lavaged specimens were centrifuged at 750 rpm for 
15 minutes The supernatant was decanted and five 
smears were prepared on albuminized slides from the 
remaining cell plug The slides were immediately 
fixed in 95% ethyl alcohol and stained by the Papani 
colaou method Differential cell counts were per 
formed by classifying a minimum of 200 cells on each 
slide Polymorphonuclear leukocytes IPMNsl pul 
monary macrophages lymphocytes small 
mononuclear cells and bronchial epithelial cells were 
identified by their morphologic features Total cell 
counts were estimated by standard methods in a 
counting chamber 

Histologic Eialuatioit 

Within two hours of completing the lavage study 
specimens for microscopic examination were 
obtained from the lungs of animals m groups j and 4 
Multiple sections were taken from previously 
lavaged areas lixed in 10% formalin embedded in 
paraffin and stained with hematoxylin and eosm for 
light miCToscopic evaluation Serial sections w ere ob 
tamed from the lungs of animals m which high lavage 
PMN counts (above 10%> suggested the presence of 
pulmonary parenchymal infection 

Results 

Cytologic data from groups 1 through 4 arc summar 
Izrdm Table I The data were subjected to statistical 
analysis with the two tailed iSikoxon matched pair 
signed rank test •• 

Croup J Sniflff l^ofumc Lit fliff 
With a single 50 ml saline lavage the mean IMN 
count was 15% Despite a Urge obven ed range the 
percentage of PMSs obtained in 69 of 75 lavages fell 
withm one standard dev lation of the mean IFigure 1) 
Histologic examiruiion of the lungs m this group of 
animals was essentially normal cxcepi fo scattered 
of fntcrstitial cellular infiltrates and edema 
There was no evidence of acute pulmonary pjren 
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Tablf I Siimmarx, of Data Qhlawcii umh r tiu Van mm Lai Proh cols (P,m Hfdci of Cells Ol lam ./» 



No of 
dogs 

PMNs 

A1v«qI»i 

macrorhagn Lymphs monos Bronchial cells 

Cell counU/ml 

Range 

Mean 

1 Small volume 


15±93 

54±105 

ll±88 

18±11 

001X10* 50XJ0* 

03"X10* 


25 

(1-48) 

(34 80) 

(1-45) 

(2-40) 



2. bmall volume 

6 

18±7«> 

5o±4 7 

ll±49 

JS±77 

0^X10* 1 2X10* 

0 72X10- 

lav a>,e versus 


(o 3o) 

(48 61) 

(4 221 

(o 30) 



targe volume 


5t.±3 1 

55±lb7 

1S±7 7 

2S±-J4 

003X10*-0 88X10* 

03SXIC* 

l«ivaf,e 


(2 12) 

02 66) 

(7 28) 

(17 57) 



3 First lava;:? 

5 

26±13 

5S±156 

7±3 4 

13±73 

012X19- 1 1X10* 

0 48X10* 

versus tenth 


(14-48) 

(34 75) 

(3 12) 

(2 23) 



tava>,e 


f2±«J 

6l±13 

6±5 4 

2I±123 

005X10* 032X10* 

0 15X10* 



(I 28) 

(42 81) 

(2 20) 

(6 45) 



4 First lavage 

7 

U±48 

56+13 6 

IS±1'5 

16±I2 

0 16X10* 1 IXIO* 

©•^XIO* 

versus fourth 


(8 21) 

(40 70) 

(2 45) 

17 22) 



lavas.e (at 


12±7 1 

50±7 

18±12 

18±10 

02X10* 4 3X10* 


48 hour intervals) 


(4 20) 

(41 SO) 

<4 33) 

(2 30) 
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PERCENTA5E OF POLYMORPHONUCLEAR 
LEUKOCYTES 

Figure 1 

■nifijMtnbulionoJ pt'U'TTtorrhonucIcjrleuKocytfspbtJinKlbj J 
sinj^fc ^mlwtinf Jjtago 


chymaf or bronchial infection m an) of the animafs 
studied 

Croup 2 Small Volume Lavage versus Large Volume 
Laia^c 

There was a greater concentration of PMNs in small 
\olumc la\age than in large volume lavage (Figure 
2) The concentration of other cells obtained did not 
significantly differ using the Iw o techniques with the 


exception of the somewhat greater concentration of 
bronchial cells in the large volume lavage These dif 
ferences were significant at a P value of less than 
0 01 In addition as shown in Table I mean cell 
counts were reduced by approximately half with 
large volume lavage 

Croups Multiple Aluruot La a^e 
Initial PMN percentages in this group of animals 
were reduced more than 50*0 by the tenth sequential 
lavage (Figure 3) These differences were significant 
at a P value of less than 0 01 A decreasing percen 
lage of PMNs was observed with each lavage usual 
ly declining to a plateau by the seventh or eighth all 
quot Mean cell counts consistently decreased by as 
much as a factor of ten in individual animals b) the 
tenth lavage The initial aliquots accounted (or the 
maionty of cells obtained by the total lav age pool In 
addition the percentage of bronchial epithelial cells 
increased with each lavage the final lavages tended 
to yield sheets of these cells 

Croup4 Multiple Alveolar Lavage 
Comparison of differential cell counts from lobes 
lavaged one to four times at 48-hour intervals re 
vealed no significant differences in the percentage of 
cells {Figure 4) Gross inspection of the lavaged lobes 
revealed an occasional small area of consolidation 
There was no correlation between the number of 
times the lobe was lavaged and the frequency with 
v\hich theseareaswereobserved Microscopicexami 
nations of sections from the lavaged lobes revealed 
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occasional local areas of inlcrshlial edema and inlra 
alscoiar hemorrhage These areas occurred as fre 
t^uePlly in lobes vmderRomg a smRle lavage as m 
those underymng mulijple lavages 

CrouftS Regional Cell Counts 
The percentage of PMN's from lobes consecutively 
lavaged in the same animal are shown in Table II 
Mean pStN counts from each individual animal and 
from the group as a whole were equivalent to those m 
group \ Individual animals tended to exhibil similar 
counts in each of their lava^ ed lobes (Table llf 

Cftesf ^oenf?rriograws 

pies roentgenograms tjlen within 24 hours aflrr 
livage revealed orcavional infiltrates which in a!) 
cases resolved without clinical evidence of 
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Tabfcf SuniwarvcfDataOlrtaiicxiui^Jerifii \an-»tsUraz PntcKihfP rrenla^.ecfCcIhOHait'Jt 



No of 


Atv cotar 



Cell counts ml 



<Jogs 

TKJNs 

macrophage* Lvmphs mono* BroncJual cells 

Range 

Mean 

] Small volutne 


15±0 3 

M±10S 

tl±5 8 

18±11 

OOlXlCn 3oxicr 

OJ'xiO’ 

ljvai,e 

25 

(1-4SI 

(34-601 

(1-45J 

(2-40) 



2 Small volume 

6 


*lo±4 7 

Il±4‘> 

13 + -- 

022X10*-! 2X10* 

C"2X1-- 

lavapever^us 


l^ 3 p) 

(4S-t>n 

(4 22» 

(O-30) 



larpe volume 


‘:e±3 I 

55±1p7 

T5±-7 

25±14 

OObXlO'-O 85X10* 

0-3'X10* 

Ijvape 


(2 121 

(12-6©» 

('-251 

(r-S'i 



3 Rrst lavage 

5 

26 ±13 

53+15 6 

7±3 4 

13±“J 

012X10*-1 1X10* 

0-.'Xlcr 

versus lenlh 



(34 *^1 

(3-121 

(—23) 



lavage 


12±o 

61 + 13 

6±5 4 

21±J2J 

OCLXlcr-0 32X10* 

0 I'XIO* 



(1 25) 

(42 sn 

(2 201 

(0-43) 



4 Fir^l lavage 

7 

lli4 S 

5o+13 6 

15±15 

16±12 

0 leXicr-1 1X10* 

0 '^xicr 

versus fourth 


211 

(40 "0» 

<2-451 

(" 2~l 



/avage far 


;2±-f 

Vi" 

I5±12 

7«±70 

02XlO-~t VXIO* 

OOxJO* 

4S-hv ur inlervalv) 


(4 201 

(41-50> 

(4-331 

(2-jO) 



Data are e>r<re«srd av mean 

i standard deviation with targe 

tn parent hfves below 
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PERCENTAGE OP POLYMORPHONUCLEAR 
LEUKOCYTES 


Figure 1 

Thedistnbution of poI%'morrhonucIejrleukoc>Jes obtained In a 
‘.In^le50 ml saline lavage 


chymal or bronchial infection in an> of the animals 
studied 

Group 2 Small Volume Lavage vt rsus Large Volume 
Lavage 

There was a greater concentration of PMNs m small 
volume lavage than m large volume Ia\age (Rgure 
2) The concentratton of other cells obtained did not 
significantly differ using the two techniques w^th ihe 


exception of (he someishat greater concentration of 
bronchial cells in the large \ olome lavage The«e dif¬ 
ferences w*ere significant at a P value of /ess than 
001 In addition as shown in Tab/e I mean cell 
counts were reduced b> apprommalel) half with 
large v olume lav age 

Croups Mulhpli Ahn^ot Lavage 
Initial PMN percentages m this group of animals 
ucrereduced more than SO*?* bj the tenth sequential 
lavage (Kgure 3) These differences were significant 
a! a P value of less than 0 01 A decreasing pcrcen 
tageof PMNs was observed w^lh each /avage usual 
Ij declining to a plateau b> the seventh or eighth ali¬ 
quot Mean cell counts consistenllj decreased b\ as 
much as a factor of ten in individual animals bj the 
tenth lavage The initial aliquots accounted for the 
majority of cells obtained b\ the total lavage pool in 
addition the percentage of bronchial epithelial cells 
increased wTth each lavage the final lavages tended 
to yield sheets of these cells 

Group 4 MuJhp/c Alveolar Lar age 
Comparison of differential cell counts from lobes 
/avaged one fo four tunes at 4S-hour intervals re¬ 
vealed no significant differences in the percentage of 
cells (Figure 4) Gross inspection of the lav aged lobes 
rev ealed an occasional small area of consolidation 
There was no correlation betvveen the riumber of 
times the lobe was lav aged and the frequency with 

whichtheseareaswereob^ened Microscopicexanu 

nations of «iections from the lav aged lobes revealed 
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ocusioiul focal areas of interstitial edema and intra 
ahcolar hemorrhage These areas occurred as fre 
quently m lobes undergoing a single lavage as m 
those undergoing, multiple lavages 

Groups RegionolCell Counts 
The percentage of P\lNs from lobes consecutively 
lavaged in the same animal are shown in Table II 
Mean PMN counts from each individual animal and 
fromlhe group as a whole were eqmv alent to those in 
group 1 Individual animals tend^ to exhibit similar 
eounls in each of ihcirlav aged lobes fTable H) 

Chest Kornfqffjn^raftts 

Chest roentgenograms taken v*ithin 2-4 hours after 
Uvage revealed occasional infiltrates which m ail 
cases resolved without clinical evidence of 
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pulmonary infection Animals undergoing multiple 
lavages of the same lobe showed no greater incidence 
of infiltrates than did those lavaged a single time 

Discussion 

On the basis of our roentgenographic and histologic 
studies we believe that the recovery of a high con¬ 
centration of PMNs by bronchoalveolar lavage does 
not always reflect active pulmonary infection Prior 
studies utilizing large volume bronchoalveolar lavage 
in dogs have suggested that high cell counts and in¬ 
creased numbers of PMNs in the lavagate were 
caused by pulmonary disease • These investigations 
however were not validated by pathologic 
examination of the lavaged lungs The only abnor 
malities we encountered in the lungs of our experi¬ 
mental animals were focal collections of mflamma 
lory cells and minimal interstitial edema which we 
feel were secondary to the lavage procedure itself 
Moreover these changes were found with no greater 
frequency m lungs that yielded high as opposed to 
low PMN counts 

Our data demonstrate that the volume of the 
lavage fluid instilled may influence the total cell 
count and the concentration of the various cells re 
covered We have shown that lavage with several 
large aliquots or with multiple small aliquots yielded 
a lower concentration of PMNs and a higher concen 
Iration of bronchial cells than did a single 50 ml 
lavage Analysis of the cell content obtained when 
lungs were lavaged with multiple SO ml aliquots dem 
onstrated that the first several aliquots contained the 
majority of the lota] cells recovered as well as the 
highest concentration of PMNs The concentration of 
PMNs declined with each succeeding lavage aliquot 
and reached a plateau by the fifth or sixth mstdla 
tion with approximately two thirds of the total 
number of PMNs recovered in the first 150 ml 

These observations suggest that a single SO-ml 
lavage or the initial aliquot of serial 50 ml lavages 
removes the less adhesive or free cells from the bron 
choalveolar tree Subsequent lavage aliquots conlnb 
ute cells that are less easily removed from theu" base 
ment membranes or from the peribronchial or infer 
stitial spaces The higher concentration of bronchial 
lining cells obtained thus indicates that a large total 
volume may be more traumatic to the bronchial tree 
than a single small volume lavage 

Our data confirm and extend the observation that 
repeated lavage of the same lobar segment at widely 
spaced intervals (48 hours) does not affect the con 
cenlration or the type of bronchoalveolar cells recov 


ered or cause significant changes in pulmonary mor 
phology Our study of lobes lavaged from one to 
four times at 48 hour intervals revealed no increase 
in PMNs over baseline levels At the time of the am 
mals deaths after the fourth lavage evaluation of 
histologic sections of the lavaged lobes showed no 
pathology except for scattered areas of inflammatory 
cells and interstitial edema The frequency with 
which these areas occurred did not correlate with the 
frequency of lavage These observations support the 
safety of repetitive monitoring of bronchoalveolar 
cytology thus permitting the study in canine 
models of the evolution of pulmonary lesions of 
various human pulmonary diseases 

While saline lavage in rhesus monkey lungs causes 
an increase m PMNs perhaps by release of chemo 
tactic factors by activated macrophages ^ we did not 
observe a similar phenomenon in our serial lavages 
of canine lungs An equivalent mechanism may not 
be present in the canine Jung or if present may foj 
low a more rapid time course and therefore was not 
detected by the lime of our repeat lavage 

We found that the cell population of normal canine 
lungs IS essentially uniform In comparing cell counts 
obtained at the same lime m various lobes of the 
same animal we failed to find any regional differ 
ences in cell distribution It is possible that regional 
perfusion inequalities may influence the type of cells 
present m the various pulmonary segments but such 
differences were not observed in our preliminary 
studies 

Our results suggest that small volun^e lavage pro 
vides a representative sample of the cells from the 
lower respiratory tract and that repetitive small vol 
ume lavage does not damage the pulmonary paren 
chyma or change the distribution of the cells recov 
ered 
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